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trength of steel may be increased 
by additions of Nickel... without 
sacrificing ductility... but that’s 
not the whole story. 

Nickel additions improve tough- 
ness and promote depth harden- 
ing in heavy sections. In addition, 
Nickel 


other alloy elements. 


intensifies the effect of 


Alloy steels fortified by Nickel 


have proved reliable for automo- 


This modern high-lift Yale truck can deft- 
ly pick up and transport 10,000 Ib. skid- 


.and raise the full 5 tons through 


loads ee 


a standard range of 60 inches. 


tive components. Yale & Towne 
Manufacturing Company of Phil- 
adelphia, for example, utilize 
Nickel alloy steels for major com- 
ponents, such as pinions, gears, 
axles and drive shafts, in their 
compact modern industrial trucks. 

We invite consultation on the 
use of Nickel and its alloys. Send 
us details of your problem for our 


recommendations. 





Edison Nickel-iron alkaline storage bat- 


teries provide a rugged, light-weight power 


source in many of these trucks. Nickel in 


the positive elements and Nickel plated 


steel parts throughout the battery contrib- 


ute to its long dependable service. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Engineering Planning Principles 


Engineering planning advises management on the feasi- 
bility of beginning new projects, and directs group activities 
to insure completion of existing work. Planning determines 
the work that can be accomplished within specified times. 
Keeping a job on schedule involves both completion of the 
work within the required calendar time and within the allo- 
cated man-hours. These important functions are discussed 
by James E. Thompson in an article beginning on page 367, 
third in a series on engineering organization. 


Sheet Forming Methods 


The design of a formed sheet metal part is influenced by 
the forming method or machine that is to be used. Often 
modifications are necessary in a design to adapt it to avail- 
able production methods. The article by Mark P. Meinel, 
Lockheed design engineer, starting on page 375, discusses 
the possibilities and limitations of some of the conventional 
types of equipment used in forming sheet metal parts. 


Dynamic Method For Testing Bearings 


Recently developed dynamic bearing testing technique de- 
tects initial friction, end play and coordinate speed of bear- 
ings having prescribed tolerances. Richard McKendry, test 
engineer, Fairfield Air Technical Service Command, see page 
372, outlines principles underling the new technique and de- 
scribes the construction of the testing machine. 


Torsion Rod Springs 


The torsion rod springs used in the suspension of the M-18 
“Hellcat” tank destroyer are described in an article based 
on technical information furnished by C. A. Chayne and E. 
G. Peckham, chief engineer and spring specialist, respectively, 
of the Buick Motor Division, General Motors Corporation. 
Starting on page 390 the author presents the method of calcu- 
lation and the use of shot peening and cold working to obtain 
the maximum fatigue life. 


Torsional Rigidity of Waffle Construction 


An airplane door of typical aluminum alloy waffle con- 
struction when subjected to torsion deforms about three times 
the amount as calculated by ordinary conventional methods. 
John H. Meyer, project stress engineer, McDonnell Aircraft 
Corporation, see page 393, compares test measurements with 
computed deflections and presents a method for estimating 
actual deflections which can be used for a basis in design. 


Moments and Deflections in a Square Plate 


Report of an investigation to determine the moments and 
deflections in a square plate with two adjacent unsupported 
edges when subjected to a concentrated load at points along 
the diagonal bisecting the angle between the two fixed edges, 
see page 395. The investigation was conducted by N. M. New- 
mark, research professor of civil engineering, and H. Clinton, 
research graduate assistant in civil engineering, of the Engi- 
neering Experiment Station, University of Illinois, in coop- 
eration with San Diego development engineering department 
of Consolidated Vultee Aircraft Corporation. 


Clamping Mechanisms 


Nearly as much ingenuity has been applied to the design 
of clamping devices for special purposes as has been applied 
to machine operating machanisms. Friction clamps of sev- 
eral types that make use of different principles of mechanical 
advantage are illustrated on pages 400 and 401. 
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Optical Properties of Acrylics 


The use of methyl methacrylate for its optical features is 
steadily increasing. Design information on these properties 
is offered in the article starting on page 415. 


Aluminum Impact Extrusions 


Shell-like shapes up to 10 in. long and 5 in. in diameter, 
made in a variety of aluminum alloys, can now be impact 
extruded. Many unusual features of design have been made 
possible by new developments in the process. The article be- 
ginning on page 402 describes the status of the process and 
presents up-to-date standards for design. 


Industry Demands Safety in Machines 


Manufacturers in every branch of industry know that the 
savings which result from the proper safeguarding of ma- 
chinery are much greater than any dollars-and-cents loss 
from accidents. Ben A. Grainger, industrial safety engineer, 
National Safety Council, see page 407, tells why safety 
features are as important in the design of machines as are 
initial cost and ability to produce. 


Filtration of Hydraulic Systems 


Inasmuch as dirt and foreign material cause scoring and 
leakage, filters are very necessary components in a hydraulic 
circuit. There are numerous types available, each having spe- 
cific characteristics. Starting on page 409, this subject is 
discussed by Howard Field, Jr., in the sixth of a series of 
articles on the design of hydraulic systems. 


Stainless in Marine Atmospheres 


In the past plain chromium stainless steel parts required a 
cadmium plating for service in saline atmospheres. Recent 
tests described by C. J. Strid, research engineer, Adel Preci- 
sion Products Corporation, starting on page 398, have shown 
that this coating is superfluous and can be omitted. 


Silver Brazed Joints 


Successful use of silver brazing on many parts that are 
subjected to severe service such as shock loads, vibration and 
corrosive conditions in military equipment and aircraft, show 
what can be expected of this joining method. The article by 
R. T. Jones, beginning on page 412, gives many examples of 
severe service and discusses design considerations. 





JULY HIGHLIGHTS 


Postwar Military Research. A report on research agencies 
proposed by Congress to further technical advancements in 
armament. 


Elongation of Aircraft Spars Caused by Riveting, by C. 
H. Smith. A discussion of the effects of drilling, rivet expan- 
sion and heading on the growth of long aircraft spars. 


Hydraulic Power Systems, by Howard Field, Jr. Discusses 
the types, characteristics and combinations of units used on 
hydraulic power systems. 


Designing Machine Tools for Safety, by A. W. Meyer. Fea- 
tures of design that promote safety in operation and mainte- 
nance, and also prevent costly breakdowns caused by inept 
handling of machines. 


Propuct ENGINEERING — JUNE, 1945 








































...summerill Tubing 


In our armed services there are many men today who know from personal 
experience what a “beating’’ a pistol magazine clip must take. When it is a 
matter of life-or-death, regrets for a failure to fire due to a dented or broken 
ry AFFILIATES cartridge clip, are of little value. This lesson was learned in World War I. 


id 











” . Up until a few years ago these magazines were formed from low-carbon 
Sales Offices: steel strip. Not only were the clips inadequate as to strength and ruggedness, 
- Buffalo but the production routine was time-consuming. So the problem was placed 
Chicago on Summerill’s doorstep. 
Cincinnati By cold-drawing an SAE 1050 stock through special dies, a magazine- 
7” Cleveland shaped seamless tube was produced to rigid specifications. Simple cut-off and 
n Dayton minor machining was all that was needed to complete the clips. Not only were 
Detroit the finished magazines stronger and better, but priceless time and labor 
Hartford were saved. 
C. Milwaukee * * * 
nial Newark Product engineers, designers and production men are turning more and more 
Philadelphia to the use of Summerill seamless tubing—both special and standard sections— 
shinies Pittsburgh to make things quicker, cheaper and better. Why not consult Summerill on 
- Rochester, N. Y. your materials problems. 
Syracuse 


Fes. SUMMERILL TUBING COMPANY 


inte- Affiliated with EDGAR T. WARD'S SONS CO. ond COLUMBIA STEEL & SHAFTING CO. 


nept BRIDGEPORT - MONTGOMERY COUNTY ~~: PENNA. 
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ALLIS-CHALM ERS MANUFACTURING COMPANY 


? MILWAUKEE + wis 


rbebel Reply 
‘ ress @ lo Crouse Works» 501 North Street © 
Phone 1126 -_ a Crosse, Wisconda 


Product Engineering 
330 dest 42rd Street 
New York 18, New York 


Att; Mr. Ww. E. Kennedy 


Gentlemen: 


Our Engineering Depertment personnel as well as the writer reads 
the advertising in Product Engineering because it informs us of 
new materials, new uses of older materials, new products such as 
improved and new machinery, assessories, etc. 


Another important point to consider is that we feel the manufacturer 
who advertises in a publication such as Product Engineering proves 
that he desires to perform a service to engineering and manufacturing, 
and is satisfied that when he places his firm name on an advertisement 
the product will be equal to his statements. 


Yours very truly, 


WK. Jab 


W. He Tanke, Chief Engineer 
Allis Chalmers Mfg. Co. 
La Crosse Works 
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3 NEW MODELS OF THE 


relodaiat 


VARIABLE SPEED DRIVE 


at Greatly Reduced Prices 


Prices areless than holt previous figures, due to design sim- 
plification and volume production....Drives with built-in motor 
(shown above) are a streamlined extension of the motor — 
the ultimate in compactness....Every speed from top to zero, 
exclusive with Graham—close speed holding with micrometer 
speed adjustment—plus all the other features that have made 
Graham standard equipment on many leading machines for 
nearly eight years ...now yours at a price comparable with 
that of the lowest-cost variable speed drives... . Principal 
specifications below. ... Write for further data today, so 
that you may consider these units for your new machines. 


GRAHAM TRANSMISSIONS INC. 


3754 N. HOLTON ST., MILWAUKEE 12, WIS. 
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THIS IS 
KNOW-HOW 
IN BRASS 








































by Revere 


Brass, whether in the form of plate, sheet, 
strip, rod, bar, tube, pipe or special 
shapes, can be no better than the original 
casting from which those products are 
fabricated, 

That is why Revere exercises the most 
careful control over this basic process. 
That control begins in the laboratory and 
is carried through to the finished prod- 
uct. In many cases Revere engineers have 
worked out original methods. Through 
analyses of test specimens from every 
melt, through detailed supervision of 4 
workmen, and through careful training 
of those workmen to the meticulous 
Revere standards of craftsmanship, we 
and you are assured that every casting is 
absolutely right and will produce sound 
products for you. a 

For the fine Revere brasses, see your 
distributor or call us. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue 


New York 17, N. Y. 
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1. Charging the furnace - 
2. Taking test sample of melt es 
. Pouring a sound slab 
Sawing gate off cake 
. Slabs ready for rolling i] 
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B.F.Goodrich multiple V-belt drives here 


outlast gear drives 


S uccessful experience in textile loom service 
pots way to increased industrial use 


OR years, textile men said that V- 

belt drives couldn’t be used on 
1eavy duck looms. And they were right 
-until recently. The low-stretch, non- 
esilient V-belts of a few years ago 
ouldn’t meet the demands of this se- 
ere and exacting service. They were 
ll right for spinner or twister frames 
-but not for looms. 


Then B.F.Goodrich developed the 
.0ck absorbing, resilient, high flexing 
-belt that is known throughout in- 
istry today. Six years ago loom tests 
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were begun. Since then, B. F. Good- 
rich multiple V-belt drives have proved 
in actual service that they offer the 
following distinct advantages over gear 
drives for textile looms: 

1) Average gear life, 6 months; 
average V-belt life, 2 years. 2) Sharply 
reduced maintenance time and costs. 
3) Smoother operation of the delicate 
looms. 4) Reduced noise. 5) Reduced 
time and cost for replacement. 6) 
Shock absorbing qualities not present 
in positive transmission. 7) V-belts 
absorb peak loads, save and extend 


4 to l 


life of loom parts. 8) A quick and 
cheap way of changing loom speed by 
using a variable pitch pulley. 

Your B. F. Goodrich distributor will 
be glad to translate these proven ad- 
vantages into terms of your own 
power transmission needs. Or if you 
have any other problem involving the 
use of rubber, the chances are that it 
can-be solved by one of the 32,000 
B. F.Goodrich rubber products. The 
B. F. Goodrich Company, Industrial 
Products Division, Akron, Ohio. 


B.F. Goodrich 
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WILL YOUR NEW MACHINES) 
HAVE VARIABLE SPEED CONTROL? 


If Not Why Not? If So What Kind? ; 
Talk It Over With a Reeves Speed Control Engineer 














































@ What is all this talk about variable speed 
control? Why are machine builders and users 
showing so much more interest mow in a pro- 
duction principle they have known for years? 

Simply because they have seen results ac- 
complished with speed control during the war 
which they hardly thought possible. They 
want the same advantages for ¢heir machines 
in the new competitive period that is coming. 

Largely responsible for this greatly increased 
appreciation of speed control’s advantages— 
in providing speeds, not too slow, not too fast, but 
exactly right for every changing condition— 
have been the fully-proven, accurate and de- 
pendable REEVES units. They are standard 
equipment on 1,866 different makes of driven 
machines. More than 265,000 REEVES units 


7 
¥ 
a 
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\ 
are now in service throughout industry. This Peerless type HL Armature Banding Machine is driven through a REEVES Variable 


a ae eo 








Simple in design and operation, REEVES Speed Transmission. Any spindle speed from 5 r.p.m. to 40 r.p.m. is instantly available 


provides stepless speed adjustability over a while machine is running. Note how neatly the rugged REEVES Transmission is mounted as 
part of headstock on casting which supports main spindle, clutch, brake shaft, and worm 


wide range. No other speed control offers so 
shaft and also encloses main motor drive. 


many sizes and types to choose from—is so 
fool-proof and reliable. No other is backed 
by so thorough an experience in this special- OU V NM \ 








ized field of engineering. REEVES maintains a i 
nation-wide “‘field”’ engineering service. These Process different sizes, shapes, or grades _in complete production schedule—new de- 
factory-trained speed control specialists are of products on the same machine? signs, new sequences of processing? 
immediately available to help you with your —Compensate for changes in composition, Maintain uniform peripheral speed on a tl 
planning. Write us. molecular construction, density or char- decreasing sepenineti a diameter—in cut- 
acter of material during processing? ’ ting, winding, unwinding? . 
s i e 
Insure new exactness in heating, baking, wrung epenm “oem a = — 
2 - ie machine or machines operated in series? 
drying, cooling, or chilling time? ‘ é . 
Match variance in number or skill of ma- 
Provide accurate flexibility to meet change _— chine operators? 
REEVES Speed Control will build user satisfaction and make selling ic 
easier. It will add prestige to your product far out of proportion to the 
cost. Speed Control is one of the greatest advancements in machine 
design and operation of this era. You will want your machine to have 
it too! 









SEND FOR THIS CATALOG, KG-450. Most com- 
plete book on Speed Control ever published; 96 
pages of helpful data—diagrams, engineering tables 












No. 4 Dennis Veneer Taping Machine fs 
standardly equipped with REEVES Moto- 
drive, Operator secures any speed from 
35 to 135 f.p.m. to feed short stock at 
_ slower speeds and longer stock at faster 
| speeds for most efficient production. 


REEVES PULLEY COMPANY 
Recognized Leader in the Specialized Field 
of Speed Control Engineering 
COLUMBUS, INDIANA 
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infinite speed adjustability over wide range. Ac- 
from fractional to 87 h.p. Ratids of speed varia- 
tions from 2:1 to 16:1 inclusive, 





VARI-SPEED MOTOR PULLEY . . . Mounts on 
standard shaft of any constant speed motor. 
Forms actual drive to machine. Through hand- 
wheel control, motor is moved forward or back 
on motor base for speed changes. To 15 h.p. 
Ratios of speed variation within 4:1. 


CONTROLS INCLUDE HYDRAULIC AUTOMATIC 


To provide automatic speed regulation 
wherever utmost sensitivity and precision 
are required, Reeves Hydraulic Auto- 
matic Control is used with the REEVEs 
Variable Speed Transmission. 





““‘CHASSIS’’“ UNITS FOR 


The machine designer is often faced with 
the necessity of incorporating a variable 
speed control unit into the framework 
of a machine. 

REEvEs meets this requirement by pro- 
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This control makes possible synchro- 
nization of different machines and sepa- 
rate sections of a single machine; main- 
tenance of constant tension and uniform 


' peripheral winding speeds; maintenance 


of uniform pressure, weight, liquid level, 
temperature and other variable elements. 

Reeves Hydraulic Control is actuated 
by an indicating lever which may be at- 
tached to any element or part of driven 
machine from which indication of re- 
quired speed can be taken. Pressure of 
only an ounce will produce change in speed. 
There is no back lash or lost motion. 
Every position of the control is a definite 
speed, at which the control neutralizes 


‘““‘UNDERCOVER’”’ JOBS 


viding the internal operating parts only 
of either the Variable Speed Transmis- 
sion (pictured here), or the Motodrive 
which can be built right into the design. 

These parts—the actual speed-chang- 
ing mechanism—are furnished without 
the usual frame which is normally re- 
quired for installation of these units in 
an external position. Use of the Trans- 
mission or Motodrive without cases is 
made possible because the internal mech- 
anism does not require operation in a 
bath of oil. These internal operating 
parts are solving speed control problems 
that. cannot be solved in any other way or 
with amy other equipment. 


MOTODRIVE . . . Combines In one compoct, 


gears, Space-saving horizontal and vertical de- 
signs. In sizes from fractional to 15 h.p. Ratios of 
speed variation 2:1 to 6:1 inclusive. 


REEVES speed varying mechanism and reduction | 
\ 


——— | 


so there is no coasting or hunting. Shift 
from maximum to minimum speed and 
vice versa is accomplished in from 6 to 
20 seconds, depending on size and ratio 
of the Transmission. 

In addition to Hydraulic, REEveEs also 
offers two mechanical systems for com- 
plete automatic control—extended lever 
type and differential, as well as manual ¢ 
(handwheel) and electric remote (push 
button ) controls. 
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fomatic— insuring 


Plication for your j 


Accurate transmission Of power at 
. ra 
Y Speed and under varying load 

. . 
no slippage Or fluctuation 
High effic; 

; g efficiency * ++ Negligible loss 
Of power transmitted. 


Simplicity of design and 
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P ciple... few moving and weor 
in ; i 
9 Parts; long life and trouble-¢ 
Service, a 


A nation-wi 
On-wide engineering organi 
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We at Dow know from experience that success plus fabricator plus raw materials producer. 
in plastics is not a one-man nor even a one- Working together, this team saves time and 
industry job. It calls for the combined skill | money and puts plastics to work successfully. 
and cooperation of manufacturer or designer — Call us—we'll do our part. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York, Boston, Philadelphia, Washington, Cleveland, Detroit, Chicago, St. Louis, Houston, San Francisco, Los Angeles, Seattle 
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(DOW POLYSTRENE) 











Present and Potential Uses: 


Plating masks; chemical apparatus; 
pump parts; valves and valve parts; 
name plates; meter parts; paint 
brush handles; insulation; 
stoppers; funnels; bottles; 
closures; plumbing parts and 
equipment; wire coating; pipe and 
tubing for installations requiring 
chemical and corrosion resistance; 
monofilament for textiles. 


Properties and Advantages: 


Resistant to chemicals, abrasion, 
corrosion, water, and moisture; 
good electrical insulator; excellent 
thermal insulator; non-flammable; 
tough; flexible; dimensionally 
stable; not recommended for in- 
stallations requiring temperature 
resistance above 170° Fahrenheit. 





Present and Potential Uses: 


Lighting fixtures; insulators; bat- 
tery cases; hydrometers; funnels; 
closures; food handling equi 
ment; pharmaceutical, cosmetic 
and jewelry containers; costume 
jewelry; novelties; refrigeration 
parts; pens; pencils; liquor dis- 
pensers; escutcheons; chemical 
apparatus; dishes; lenses; decora- 
tive objects, trim. 


Properties and Advantages: 


Clear, translucent or opaque; 
broad color range; excellent high 
frequency electrical insulator; can 
Is ll light through rod at angles, 
and around corners; resistant to 
acids and many alkalies; low water 
absorption; light weight; stable at 
low temperatures. 


—new synthetic elastomer now available. 


PRESENT AND POTENTIAL USES: One-piece cable sheathing; handles for 
tools, household appliances, etc.; gaskets; bushings; coil forms; floor 
mats; scuff plates; many applications still to be ascertained. 


PROPERTIES AND ADVANTAGES: High dielectric strength, low power loss 
over all frequencies. Power factor only .005 at 100-300 megacycles. 
Flexible and shock resistant from—90° F. to 212° F. Specific gravity 
less than 1 (floats in water). Water absorption only 2 to 5%. Resists 
heat, ozone, and most chemicals. Highly resistant to abrasion. Resists 
permanent indentation. Ideally suited to extrusion of complex cross 
sections and readily fabricated by other molding techniques. Easily 


machined. 
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Present and Potential Uses: 


Housings; radio cabinets; aircraft 
arts; containers; insulators; 
lashlights; automotive parts; 
escutcheons; refrigerator parts; 
tool handles; rods, tubes, bars, 
and special extruded shapes for 
kitchen trim; automotive and air- 
craft window frames; modern win- 
dow blinds. Also used as tape and 


wire coating. 


Properties and Advantages: 


Extra tough, particularly at low 
temperatures; attractive colors; 
pleasant to handle; transparent or 
translucent; dimensionally stable 
to varying climatic conditions and 
temperatures; light .in weight; 
available in wide range of flow 
not available in crystal color. 





PLASTICS 


STYRON © STYRALOY © ETHOCEL © ETHOCEL SHEETING 


SARAN © SARAN FILM © STRIPCOAT 
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unit for most application needs 


uies of Io Tohp 


HERE ARE 9 GOOD REASONS 
WHY YOU SHOULD INSTALL 
WESTINGHOUSE GEARMOTORS: 







1, FEWER PARTS TO WEAR, 







































2. BPT “‘TOUGH-HARD” GEARS 
AND PINIONS. 


3. USE ALL WESTINGHOUSE 
MOTOR TYPES. 


4. HIGH EFFICIENCY. 
5. POSITIVE LUBRICATION. 
6. EASY ACCESSIBILITY. 


7. IMPROVED FOUNDATION 
STABILITY. 


8. MOTOR AND GEARS BUILT BY 
ONE MANUFACTURER. 


9. DESIGNED AND APPLIED TO 


Three types of W A.G.M.A, STANDARDS. 


Gearmotors—Type A, 
Type E furnish gear ratios 
1.22 to 58.3, available wit 
single-phase, polyphase and di- © 
rect-current motors. 








TERT LIS Aig SD ie + ENE AY OP LAE ELLE ETS DD PLINER TR MENG AIOE, LMS OE BT EET LES LEE BO OS Fe 


Here are seven good reasons 
why you should install 


Westinghouse Speed Reducers 


® Antifriction bearings * Low power loss for high efficiency 
* Simple, positive lubrication * Rugged case—split construction 
* Heat-treated helical gearing for easy accessibility 


* Liberally proportioned gear cases * Hob cutting assures high precision 
assure alignment of rotating parts gears 






Two major types of Westinghouse Speed Reducers, Type 
SH and Type DH, offer speed reduction ratios from 2.82 to 
70.5. Westinghouse also furnishes the motor to drive these 
units—for a complete installation. 
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Gearmotors come complete in one “package”...ready for operation 


Check up on your motor drives. Recon- 
version problems put a premium on their 
efficiency and economy. 

Since the widespread use of gearmotors almost 
twenty years ago, performance records have 
proved them to be the most economical answer 
to drives which need speed reduction...and four 
out of every five drives do need speed reduction. 

The efficiency of gearmotors stems from two 
major savings: (1) reduced power losses...no 


belts, ropes, and pulleys, etc.; (2) longer life and 
reduced outage time...maintenances seldom 
more than oil changes, 

It’s important, too, that your drives are engi- 
neered from one responsible source. When you 
come to Westinghouse you get undivided re- 
sponsibility...the motor and gears are built by 
one manufacturer. Call your Westinghouse 
office, or write Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pa. 


J-07231 


Westinghouse 


June, 1945 







































ODAY’S prize ‘“Didn’t- 
I-tell-you”’ goes to Em- 
‘a peror Haile Selassie for his 

t prewar speech in the late 
’ League of Nations . . 


—in which he voiced this 
prophecy: 

“As long as you subordi- 
= nate justice to peace—you 
will achieve neither justice 








® now has a modified amount 
each—but he took an awful 


pedestal. 


Justice simply cannot be 
trifled with— because its effect 
is far-reaching with peoples 
as with products 

—for in the making of prod- 
ucts, especially, justice must 
be accorded to 


(a) the design 

(b) the cost 

(c) the output 

(d) the worker 

(e) the stockholder | 
(f) the user 


—otherwise that product gets 
slapped off its pedestal. 
Justice is simply honesty in 

action—such as— 
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“Straight Thinking Pays”... 4c save 


LOOK, EMPEROR, how straight thinking with Arc Welding keeps 
a product from being slapped off its pedestal: 












HOW IT IS BUILT 


~ 
| a | 
() 














ALL PARTS SHEAR-CUT 
OR SAWED TO SIZE 


HOLES AND 
CIRCULAR BOSSES 
FLAME-CUT 


a 


oe 


0 
we 


PARTS JIGGED 
TO WELD ON BOSSES 












































BOX POSITIONED IN 


FIXTURE FOR ASSEMBLY CORNER WELDS LAPPED °/:¢" 











PRODUCT 
Gear case. A small, rather complicated design, typical of 
many machine parts of conventional construction. Con- 
verted to welded steel construction with these results: 





JUSTICE TO THE DESIGN JUSTICE TO THE COST JUSTICE TO THE OUTPUT 

Rolled steel, applied exactly where Former design $15.00. Standard steel material, cut and 

needed, provides maximum strength Welded design $8.71. welded as required, speeds out- 

; with minimum weight. Cut weight Saved $6.29 or 42. put and makes constant improve- 
from 100 pounds to 80 pounds. ments easy and inexpensive. 


HENCE: The welded design accords justice to the 
worker . . . to the stockholder... and to the user. 


The Lincoln Engineer nearby will gladly help provide the know-how to improve your design, cut your 
costs and boost your output with Arc Welding. Studies in Machine Design free on request. 









THE LINCOLN ELECTRIC COMPANY + DEPT.G-1 ¢ CLEVELAND 1, OHIO 





Cimenica cd giedles, natu recourse 
ARC WELDING , 


(A 


‘ 
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FIGHT FRICTION! 


It’s 
Electric 
Motor 
Enemy 


































RO 








ee eel 
eee cata sie re | 
No. ro : act: eo 
: : < es 
* new | 
“ae carne 1. Like @ motor without oil. Simple! Yet every 2. Like o motor with oil. Pictures ite teil 
Guide to Wartime Care day hundreds of workers overlook the importance make motor maintenance easy to put across in 
of Electric Motors”. of adequate motor lubrication. training new employees, 


A Guide 








NS ae to 
gs: : -~ Wartime 
> ot Care of 
? — Ne Electric 
‘) 


UM | 2 7 b \ Ee =| 
© y 3. Oil film protect- \ t —D | l 


N tne bearings often is &. And If pressure is 5 
Send for your: free copy 
“RR no thicker than the a too great, the film can * 





: of this interesting, fullydilus~ 
{_ | wail of a soop bubble. Bee eee nlY rated new book today! 
“~ . and completely. : 
e ie 

NE OF A MOTOR’S most dangerous enemies is fric explains the 9 main enemies of electric motors. . . tells 
O tion. In peacetime, instructions for guarding against you how to fight them. Its recommendations are simple 
it were based on 8-hour-day, 6-day-week operation. Today, and practical...ideal for training new men or as a re- 
with motors working up to 3 and 4 times as many hours _ view for experienced men. Book is fully illustrated with 
a week, those instructions are dangerously obsolete ! stimulating, understandable sketches like those shown 


To help put U. S. motor maintenance on an efficient above—contains no advertising. Over 100,000 copies in 
wartime footing, Allis-Chalmers has published ‘‘Guide to use by industry and armed forces. Send for your free copy 


Wartime Care of Electric Motors’. This valuable book today! ALLIS-CHALMERS MBG. Co., MILWAUKEE 1, WIs. 
A 1658 





When you do need new motors, look 
into the strength, solidity and all-around sine nll poodiigea ig 
protection of the new “Safety Circle’’— VICTORY PEACE 
protected top, sides, ends and bottom. 
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A handy notion 
to CUT TIME ann SAVE MOTION 





Hands cost money . . . their unproductive motion in assembly operations 
must be kept at a minimum. Sfrcegtitee . . . a ready-made unit of 
washer and bolt or screw .. . will eliminate many motions in the assembly 
cycle, and ‘add hands” for extra production without increasing your 
labor costs. Srcegtitee are a MUST item in straight line production. 
Springtites are made in a wide range of types and sizes, and can 
be furnished with any type of plating at small additional charge. 

Write for Engineering Booklet No. 101. 





® RELIANCE SPRING 
WASHERS—1 every 
purpose automat: 
cally keep bolts, nuts, 
screws tight and un 


Cuts production cost 

saves time and ma 

ion terial. Write for En 

Washer Folder #142 gineering Folder 243 





Sales Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montreal 


















@Many a machine operates more smoothly, and hustles 
up production, when low-speed power is furnished by a 
G-E gear-motor. Combining motor and gear reduction 
in one trim enclosure, these units take advantage of the 
small size and high power output of 1800-rpm motors. 
Gears prevent slippage. Close-coupling saves space and 
minimizes mechanical losses. No special safety devices 
‘are required. cites um. 

The inherent smoothness of gears running in oil, and the 
balancing of the load on multiple gears, makes G-E gear- 
motors quiet in operation and low in maintenance cost. 


Ve “% Va Ws Ya 1 eu 2 
780 
640 
520 
420 


280 
230 
190 
155 
125 
100 
84 
68 
56 
45 
37 
30 
25 
20 
16.5 
13.5 









INGLE REDUC- 
TION UNITS—1 






—200 SERIES 
RS 


DOUBLE REDUC- 
TION UNITS—300 
AND 400 SERIES 
GEA 










e 9 
— esegners 
TO MAKE HASTE 


On Clow -motor 























SPEEDS DOWN TO 5.7 RPM 


The chart shows the range of speeds and ratings of 
four types of G-E gear-motors. Single-worm and worm- 
planetary units are also available in fractional-hp sizes, 
with 5.7 rpm the lowest standard speed. 

G-E gear-motors are available in a variety of types— 
splashproof, explosion-proof, vertical, wound-rotor, d-c, 
single-phase, polyphase—and in all standard motor 
mountings. Ask for Bulletin GEA-1437D. 


Horsepower Ratings of GEAR-MOTORS 


5 7% 10 158 20 25 30 40 50 60 75 


SHAFT UNITS 
s 


SINGLE 
















OMPOUND REDUCTION 
200 SERIES GEARS 












REDUCTION UNITS 
—— 300 SERIES GEARS 


For West Coast distribution, Pacific, G-E motorized, speed reducers parallel these speeds and ratings. 


[=] GENERAL @ ELECTRIC 
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PUSH or PULL 
Electrically 


To actuate mechanisms that 
require a straight-line push, 
pull, or reciprocating motion, 
use G-E solenoids. They are 
available for a-c or d-c, with 
strokes from 34 in. up to 3 in., 
and with thrusts ranging from 
0.65 pounds up to 97 pounds. 
These solenoids are continuously rated; max- 
imum voltage, 550; 60 or 25 cycles, and d-c. For 
complete details,’ ask for information on 
CR9503. 


SAY IT WITH Selsyns 


Here is a reliable, 
accurate, and almost 
instantaneous means 
of communication be- 
tween distant or near- 
by stations, or of syn- 
chronizing control of Seaseaeeeenn 
widely separated shafts. General-purpose 
units have an accuracy of response of +5 
degrees; high-accuracy units, +1 
degree. Built for 60, 50, and 25 
cycles, 110 volts. Ask for Bulletin 
GEA-2176. 


Temes ee eee eee eee eee Oo 


ADJUSTABLE SPEED 
Up to 100 HP 


When the speed charac- 
teristics of a d-c motor are 
required, and the power 
supply is a-c, G.E. can fur- 
nish you, as a compact pack- 
ige, drives with full control Some 
over a wide range of speeds (up to 100 hp). 

The G-E s ee variator consists of an m-g set 
lriving an adjustable-speed d-c motor, with the 
necessary control. Ample starting torque. Speed 
setting not disturbed by starting and stopping. 
Control station can be located wherever con- 


venient. Ask for Bulletin GEA-3517. 
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ON THE BUTTON 


Here’s a neat way of 
saving space and instal- 
lation time when your 
design calls for an indi- 
cating light. This illumi- 
nated-button unit com- 
bines both light and push 
button. The translucent 
cap, in white or color, is 
lighted by a 6-volt lamp 
supplied by a small con- 
trol transformer. Unit has a set of normally 
open and normally closed contacts for use in 
the pilot circuit of the controller it operates. 





When you need an in- 
dicating light only, in 
white or color, this 
attractive unit is easily 
installed. Requiring 





the drilling of only a 
single panel hole, it 
matches the mounting arrangement of a 


standard push button. This lamp unit is 
oilproof. 



















... when you use Hydron 
Bellows Shaft Seal 


Assemblies 


Your problem of sealing a rotating 
shaft that projects from a closed 
system against loss of gas or liquid 
under pressure will be correctly 
solved when entrusted to Clifford 
engineers. With a record of having 
solved some of the most difficult 
seal problems for refrigerator com- 
pressors, fluid drives, gear boxes, fuel 
oil pumps, torque converters, water 
pumps, etc., Clifford will apply the 


same methods to your applications. 











Bellows are hydraulically-formed 


to give them sufficient strength to 
stand the pressures involved, and 
proper flexibility to hold the seal 
nose in a 


pressure-tight running 


seal against the rotating shaft 
shoulder. 

Seal Noses are properly propor- 
tioned to prevent distortion during 
diamond-facing and at the elevated 
temperatures of normal operating 


service. 


Thrust Springs have ends paral- 
lel within extremely accurate limits 
when collapsed to working length 
while exerting the specified thrust 
They are tested for parallelism 
under load before assembly. 

All such vital parts are specifically 
designed to fit your exact conditions, 
then carefully assembled and tested 
to give you Hydron Bellows 
Shaft Seal Assemblies engi- 


A 
26s 
GyDROw 


neered for your application. 


CLIFFORD first with the Facts on Hydraulically-formed Bellows HYDRON 


Save time, money and trouble by calling in 
Clifford before your design reaches the blueprint 
stage. A discussion of your problem entails no 
In the meanwhile, get + 


cost or obligation 
further details by filling in the coupon. 


| Air compressors 
Fluid couplings 





tg te 
“ti 


Feather-weight Mn 
All-Aluminum Oil Coolers and 
Coolant Radiators . . . Made 
with Hydron Tubing Brazed by 
Clifford’s Patented Method. 





rr, 


| 


(ddddddda 





Fuel oil pumps 
| Gear boxes 
Paper machinery 


Other applications 


NAME 
COMPANY 
ADDRESS 








CLIFFORD MANUFACTURING COMPANY 
564 E. First Street, Boston 27, Mass. 


Please send me information on Hydron Bellows Seal Assemblies. I am 
interested in the equipment checked. 


Refrigerant compressors 
Textile machinery 
Torque converters 
Washing machines 
Water pumps 
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ts.don’t-believe-it” motors 
for ttwe've=got=to-have-~’em” jobs 














Rotors with construction features and operating 

characteristics that would be unbelievable in the light 
of prewar standards are now an important part of 
General Electric's motor production. Specially engi- 
neered to meet imperative needs, these motors have 
broken through former limits of motor shape, size, 
speed, and output. 

When your essential new requirements demand a 
motor with special features, we may often speed 
engineering time and keep the cost down by modify- 
ing special designs already in production. At a still 
greater saving in time and cost, we may be able to 








ts meet special needs with standard motors applied 
th ingeniously to your equipment to obtain the desired 
3t results. Finally, if only a completely new design will 
. fill the bill, our wartime experience with difficult 
= motorization problems can enable us to meet your 
requirements. 

lly Ask your G-E representative for our help in smooth- 
- ing out any special motorization problem. 

A SHAFT WITHIN A SHAFT, each one revolving in General Electric Company, Schenectady 5, N. Y. 
ted opposite directions, is only one of the “‘unbelievable” 

features of this 375-hp, 6000-rpm motor. Equipped with 
~ sylphon bearings for continuous measurement of thrust, 
‘A a it is used to drive contrarotating propellers of model planes 
DROW in large wind tunnels. 


A MOTOR WITHIN A HUB acts to 
feather the blades of the famed Curtiss- 
Wright controllable-pitch propeller. As 
the entire motor rotates with the pro- 









NO DRIVE SHAFT HERE? True, 
there’s no external shaft, because this 
“motor” is actually one of our new 
inductor frequency converters—a self- 
driven, self-excited machine with 
modified squirrel-cage rotor—vused to 
supply high-frequency current (300— 
3000 cycles). 


peller shaft, the frame must withstand 
severe centrifugal stresses. It is turned 
from a single forging of high-tensile 
steel. 











ONLY ONE BEARING HERE. Unusv- 
ally compact, unusually quiet, and 











jong lived, this unit-bearing fractional- 





- 


hp motor was specially designed for 
fan drives. Now, it's listed as one of 
G.E.’s standard motors (Type KSP). 
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STRUCTURAL SECTIONS of the R-6 helicopter cabin, made of Fiberglas bonded with 
Cyanamid’s low-pressure LAMINAC, are shown here in process of set-up on 4 
simple fixture for forming into shape. No expensive or elaborate dies are necessary* 
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plastic CuUrVES for Helicopters 


You’d hardly expect to find four major improvements in a single change from metal to plastics! 
Yet that’s what occurred when Sikorsky Aircraft’s R-6 helicopter cabin structure was changed 
from metal to plastic. 


1. The new glass fiber laminated structure — using LAMINAC*, Cyanamid’s low-pressure, self- \* 
cementing resin—reduced the weight of the cabin frame by almost fifteen per cent. | 


2. The noise level was lowered because the material deadens sound. 





3. The finished assembly was a compact, simplified structure made up of only twenty-six sub- 
assemblies glued and riveted together, replacing one composed of several hundred metal parts. 
The laminated sections had even more than the required strength — and, because of the ease of 
their fabrication, it was a simple matter to achieve the finished contours desired. 


4. And of particular importance, the laminated cabin structure could be produced in approx- 
imately half the time! 


Cyanamid’s low-pressure LAMINAC may offer the solution to one of your design or engineering 
problems. We will be glad to send complete information or to work with you in developing 
designs and applications. *Reg. U.S. Pat. Off. 


es ae ale 


AMERICAN CYANAMID COMPANY - PLASTICS DIVISION 







| Pee 4, ~- Beetle. Mel: 
Cyan A107 AL?) (ESTOS fda - teatieic thie 















CABIN STRUCTURES for the R-G inaugurate the use of laminated 

plastics on a volume production basis in this type of 

construction. Here a worker inspects some of the twenty-six 
inor assemblies which form the finished structure. 





with R-6 WAR HELICOPTER CABIN STRUCTURES, so light in weight 
on @ they can easily be lifted, are now in full scale production 
ssaryé 11 the Mishawaka, Indiana, plant of the United States 


Kubber Company. The helicopter is being built by Nash- 
Kelvinator Corporation to designs of the Sikorsky Aircraft 
Division of United Aircraft Corporation. 








1915 
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Johnny Gets a Gun 


and AMERICAN PHILLIPS SCREWS... 
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Discard slow hand-driving on your 
screw assemblies. Arm your workers 

with American Phillips Screws . . 

which fit onto the 4-winged bits of 0 
power-drivers as straight and firm as 

fixed bayonets. Then watch output is far greater with Phillips... 24% d 


greater, according to tests in one of tl 
biggest bomber plants in this country. p 


soar, while costs, spoilage and rejects 
dive! For even unskilled workers can 








drive these  se/f-aligning American 
Phillips Screws with bullet-like speed 
and accuracy, straight to the mark, 
every time. No fumbling, no scarred 
work-surfaces, no crooked or broken 
screws. Time savings climb as high as 
50% over slotted screws. 

And here's another advantage over slotted 
screws: Where stress is a factor, the 
allowable load (in pounds per screw) 


All these advantages sum up to one 
plain fact: For any screw-driving job, in 
small shop or large plant, American 
Phillips Screws cost least to use. And 
American adds extra savings by its in 
dividual inspection of screw heads, 
threads, and points... also by auto- 
matic weigh-count that assures full 
quantity in every order. Try American 
Phillips Screws on your own assemblies. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: 589 E. Illinois Street — Detroit 2: 502 Stephenson Building 











AMERICAN 


PUT THE SCREWS 
ON THE JAPS... 
BUY WAR BONDS 






PHILLIPS <eeus 
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of a vibration _ 





here’s the life history 


/ 
ready to use in less than one second 


The Westinghouse Vibrograph produces a 
complete and permanent vibration record 
instantly. No calculations to make, no data to 
tabulate, no films to develop—the record is made 
and delivered automatically. 

This entirely self-contained portable instru- 
ment will operate in any position, anywhere... 
to give you a graphic tracing of the wave forms 
of all vibrations between 600 and 15,000 cycles 
per minute, with amplitudes as small as .0001”’ 
or as great as 1/16”. 

You can use the completed record strip for 
direct analysis, examining it under the low- 
power microscope furnished with each Vibro- 
graph. Or, if you prefer, the record can be en- 


larged photographically for permanent reference. , 
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Speed, accurgcy, simplicity—you get all three 
with the Westinghouse Vibrograph. You can 
make over a hundred vibration analyses from a 
single loading of recording strip—and the 
hundredth, or the thousandth record will be just 
as accurgte as the first. 

A new illustrated folder, B-3046, describes 
every Aetail of the Vibrograph——-what it does, 
where it can be used, how it operates. Write 
todgy for your copy. Westinghouse Electric 
Cofporation, Box 868, Pittsburgh 30, Penn- 


sylvania. 


/ 


J-08089 
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¥& Volutes rate a tribute for their peace-time —- war-time performance, for 
They often succeed where other springs fail—on installations where a lot of de- 4. -. 
: e 
flection is needed, where the spring rate (capacity per inch of deflection) must 5. Fini 
[if increase as the spring is compressed, and in many places where a little spring 
? must carry a big load—-SO 







: STOP and check over your own product. Could it be im- 
>< 


“ey proved with a volute spring? 


_~< 








LOOK for volutes the next time you see a t 
General Sherman tank. They are in a tread cl 
assembly—right on the outside, taking a gru- 


eling punishment in the mud and grit. 


LISTEN for them the next time you pass an air compressor or a 
refrigerator unit. You won't hear them, but chances are they are 


there, busily——but silently—doing their job in the valve assembly, n 


Volutes are tricky. Designing them and producing them takes real spring- 


ability. And remember, it’s Muehlhausen for real springability. 


To improve product performance, use MUEHLHA USEN 
Booklet shows importance of Spring Design. © 
Available on request to Muehlhausen Spring esigne 


Corporation, Division of Standard Steel 


Spring Company, 810 Michigan Avenue, 


re Com SPRINGS 
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DO YOU MAKE ANY PARTS CIKE THESE 7 




















































They are all made 
from Shelby 
Seamless Tubing 


. Contact Coupler for search- 

light truck 

Top roller for half-track 

Bogie wheel hub 

. Impeller 

. Winder cam for textile ma- 

chine 

6. Finished connecting rod 
bearing 

7. Main crank shaft bearing 
shell 

8. Finished crank shaft bearing 

9. Spinning ring for rayon ma- 
chine 

10. Finished propeller shaft 

bearing 


ll. Steel shell for propeller 
shaft bearing 


12. Finished steel-bronze bear- 
ing 

13, 14. Clutch-bearing shells 

15. Roller for conveyor 

16. Spacer for bearings 

17. Bearing shell 


18. Airplane engine suspension 
cylinder 


19, 20. Finished bearings 


21, 22, 23. Cartridge receivers 
for small arms 


24. Airplane engine suspension, 
steel-rubber-steel 


25. Finished clutch bearing 





Seamless Steel Tubing will help... 


ry 1 _ 
| HESE parts have one characteristic in common—they have all 
been designed to utilize the basic advantages of seamless steel 
t 


ng. Many of them were previously made by forging or by ma- 
chining from solid stock. 
ich methods were comparatively slow and wasted a considerable 
unt of valuable metal. Often the percentage of rejects was alarm- 
high. 


skillful redesign, starting with an accurately made seamless 
, production in many cases has been doubled and even tripled. 
ind machine ttme have been cut to the core. Finished parts are 


uniform, and, in some cases, rejects have been reduced to zero. 
Is easy to see how these faste r, better methods will trim off un- 
necessary costs. Savings as high as 50°; are not uncommon. 

en you are redesigning your products, let us show you what 
with SHELBY Seamless Mechanical 
materials and get a better product 


an do lubing to save 


vy, save Blueprints o1 
hes of your design will be carefully examined and suggestions 


fully made without obligation. 


NATIONAL TUBE COMPANY 


‘ Pittsburgh, Pa. 
CaN 

Mo 

%\ 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 






United States Steel Export Company, New York 





~~ 
Y / 
wy 


STATES > 
1945 "q [ | N 


4 Speed up production 


2 Make a better product 


% Save money, time and steel 


Treo STATES STEEL 


Wlan-What a Hose Clary / 


Latch by hand Lock with pliers Remove with screw driver 


Widely used throughout military aircraft. May be used over and 
over again. Sizes from 2‘ O.D. up. In writing for samples, please 


give outside diameter of hose with fitting inserted. 


TINNERMAN PRODUCTS, INC. 


2041 FULTON ROAD CLEVELAND 13, OHIO 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ont. In England: Simmonds Aerocessories, Ltd., London 


*Trade Mark Speed Clamps for hose con- 


nections are engineered and 
produced by the manufactur- 
PATENTED Trade Mork Reg U.S. Pat. Off ers of the famous SPEED NUT 
FASTEST IN FASTENING S shown above. 
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MODERNIZE 
WITH 
FLAMENOL* CORDS 


Standard for a Class of 
Postwar Electrical Devices 





Now, when your postwar appliances are at the drawing 
board stage is the time to modernize with new G-E 
Flamenol Cords. Here’s the standard cord set that will 
enhance the value and appearance of a class of traffic ap- 
pliances and portable lamps. 

Postwar you'll want to display your electrical products 
without concealing these G-E Flamenol Cords. Flamenol 
Cord’s rich color, smooth texture and beautiful finishes will 
improve the appearance of small traffic appliances and port- 
able lamps as never before. 

Customers will be more satisfied with electrical devices 
equipped with G-E Flamenol Cords. Plug and cord are 
molded together into one-piece construction, which gives 
these cords unusually long life. Oil will not deteriorate nor 
will sunlight adversely affect their sturdy composition and 
fine finishes. 

Section Q655-42, Appliance and Merchandise Depart- 
ment, General Electric Company, Bridgeport, Connecticut. 
"Reg. U.S. Pat. Off. 

a 


Hear the General Electric radio programs: “The G-E All 
Girl Orchestra” Sunday 10 P.M. EWT, NBC. “G-E House- 
Party” Monday through Friday 4:00 P.M. EWT, CBS. 


GENERAL@@ ELECTRIC 


BUY WAR BONDS AND KEEP THEM 


and 
*tur- 


NUT 
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OUT GOES SPOILAGE! DOWN 60 CosTs! 


Hamstrung by work-spoiling driver skids while he used With this upward swing in production, there was a conse- 
slotted screws, a certain radio cabinet manufacturer made a quent downward swing in costs. A downswing that was 
a complete switch-over to Phillips Recessed Head Screws. helped along plenty by the fact that Phillips Screws drive 
























Result: production shot up like a rocket! up to 50 percent faster! 


_— i 








UP GOES STRENGTH! - AWAY GOES SALES RESISTANCE! 


On production . . . on costs ... yes, also on design, . . . . Saleswise, too, use of Phillips Screws pays off. They not 
use of Phillips Screws makes a big difference. Engineered only add to a product’s strength, smartness, and general 
for heaviest driving pressures, they help designers plan good looks. They also banish burrs that snag clothes and 
exceptional strength and rigidity into products! ° sidetrack sales! 


[fs Plullijea -- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. It’s the exact pitch of the angles that eliminates driver skids. 


. It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


. It’s the “just-right” depth of recess that enables Phillips Screw Heads 1 
to take heaviest driving pressures. i 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *<:" SCREWS 


WOOD SCREWS « MACHINE SCREWS » Heal @ SCREWS ¢ STOVE BOLTS 


eeeeeeveef fe © © © © © © © © © © © & & Made inall sizes, types andheadstyles © © © © © © @ ® 





American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, II! Pheoll Manufacturing Co., Chicago, III. 
Atlantic Serew Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Central Screw Co., Chicago, Ill. Manufacturers Screw Products, Chicago, III. Scovill Manufacturing Co., Waterville, Conn. 
Ri Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, III. 


Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington. Conn. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, II. Parker-Kalon Coro., New York, N. Y Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. |. 
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Easier operation... uniform results... both are 
made possible by the three greatest advances ever 
combined into one x-ray control. 

Current through the tube—first major factor in 
getting consistent film densities—starts at the rate 
desired and is kept constant by the new X-Actron. 
This is a foolproof electronic stabilizer. It holds the 
milliamperage or kv setting steady, as set on the 
Milliamperage Selector, even in spite of varying 
line voltage. 

The new kilovoltage control is direct-reading .. . 
does away with calibration curves, to eliminate errors. 
It’s adjustable from 30 to 150 kv in 2 kv steps. 

The third important factor—exposure time—is 
controlled precisely by an electrically driven timer. 
This is scaled in 1/100th of a minute, to speed and 
simplify the readings from exposure charts. 

This simpler control means wider usefulness—on 
sand and die castings, welds, parts of wood, plastics, 
ceramics, and all types of assemblies. 


Remember—an okay by x-ray cannot be questioned. 


Call your nearest Westinghouse office for full details 


, 


or write for Booklet B-3502, to Westinghouse Elec. 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. s-02043 


PLANTS IN 25 CITIES .,., OFFICES EVERYWHERE 


Westi ghouse 


—— 








In this severe test ARMCO 
ZincGRrRip is folded and 
refolded. Regular galvan- 
ized steel would flake 


badly at the corner to 





















which the pencil points, 


but the coating on ZINC- This is the famous “Handkerchief THIS Is THE ANSWER, 











Grip remains unbroken. Test” on ARMco ZINCGRIP. ‘ ArMco ZinccrIP solves the problem: 

It clearly shows how the special Its specially-applied zinc coating 

zinc coating stretches with the steel clings tightly to drawn corners as well 

during severe fabricating operations. as the flat parts. No bare spots are left 

This means unbroken zine protection for corrosion to feed on. 

for your products. If your products need zinc protec- 
Regular galvanized steel, as satis- tion we'd like to tell you more about 

factory as it is for some uses, won’t ARMCO ZINcGRIP.* Just write The 

take the draws or double-lock seam- American Rolling Mill Company, 

ing required in many products. The 1371 Curtis St., Middletown, Ohio. 


zinc coating flakes off and your prod- 


ucts lose this full protection. Naturally he J, i 


they don’t give your customers the 


? e @ 
long service you want them to have Rollag Wiel Company 


*ARMCO PAINTGRIP, a special Bonderized surface treatment, is recommended for ZINCGRIP products requiring immediate painting. 
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HOODOO 


¢ 
Sma ERS! 


America’s newest and widest line of 





WARM. I'M SUPER-7 
HEAT- RESISTING. 







V-Belts — Allis-Chalmers’ Texrope — 
solves problems that have hoodooed 
drives in almost every industry . . . see 
what they can do for you! 


YOU CAN'T SCARE ME WITH 
HEAVY LOADS.IM SUPER-7 
STATIC ELECTRICITY. 4 STEEL--MY STEEL CABLES 
1M STANICRESISTING SUPER’°Z ADD POVVER, REDUCE 
MY BUILT-IN: CONDUCTING STRETCH AND SLIPPAGE. 


“{ 1 PUT THE INDIAN SIGN ON 90% FP 1 SAY BOO TO REALLY 
|) OF ALL OIL CONDITIONS. I'M TOUGH OIL CONDITIONS, 
| SUPER-7 OK-RESISTING ...MY FY WHERE BELTS MUST 
SKIN \S MADE OF NEOPRENE. VIRTUALLY SWIM IN 
Oi. OR GREASE. I’M 
SUPER-T OIL- PROOE. 


A 1861 
J Tune in the Boston “Pops”, Blue Network, every Sat, Eve. 


IT PAYS TO MAKE ALLIS-CHALMERS Your 


V-BELT DRIVE HEADQUARTERS 


Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B. F. Goodrich—and are sold exclusively by A-C. 





= 


hl 
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: } Could the field of application of your product 
Get Freedom From Size Change With be increased if you could get the same per- 


Carpenter Invar "36” formance and accuracy at room temperature, 
ten below zero or 400° F. ? 





J 
















































































50 
L | . J 
Comparison of expansion ; é 
. rates shows expansion of ff S 
240 carbon steel about 10 
* times that of Carpenter ae 
S Invar “36" in the 0-400°F. | 
= range. aA 
630 
2 if 
£ . » 4 
@ 
| oe ly 
— 20 & YW, 
29 3 hes ‘ 
4 ,. 7 g 
s< 10 : 3 
» Ww -. ( 
vil Carpenter Invar “36 
Zz t | S 
0 100 200 300 400 500 600 700 ¢ 
TEMPERATURE — Degrees Fahrenheit 
The low expansion property of Carpenter Invar “36” tion engines. The adoption of more and more auto- 
and Free-Cut Invar “36” maintains dimensional accuracy matic machines and continuous production processes 
over a wide temperature range. The comparison with will call for accuracy regardless of temperature varia- 
carbon steel can be seen on the curve. Up to 400° F. tions. Designers have found that Carpenter low expan- 
carbon steel expands almost 10 times as fast as Carpenter sion alloys provide a practical answer to eliminating 
Invar “36”. the effect of temperature change in instruments and 


; R ontrol m isms. 
Designers have recognized the advantages of low expan- control mechanisms | 


— —— to =—- the performance of aircraft indi- If you have a specific problem, write us in detail 
cating instruments, aircraft controls, electronic equip- and take advantage of our metallurgical experience. 
ment, high frequency radio apparatus, internal combus- Or write for engineering bulletin. 


The Carpenter Steel Company, 117 W. Bern Street, ain? ¢ Di Pa. 
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BUT DETECTING MINE GAS usually proved fatal—to Dicky. Now, 
he’s free to warble all his natural life. A small air sampling 
pump will be used to detect gas and to tell what kind of gas it 
is. This pump, developed for the Chemical Warfare Service, will 
some day be available for diversified industrial service. Four of 
its six parts are made from BAKELITE medium-impact phenolic 
molding material, BM-1132. The other two—the cylinder and 
plunger—are laminated phenolic plastic. Air is drawn through a 
replaceable, chemically-activated tube that changes color when 
gas is present—the particular color indicating the type of gas. 
A pin-point flashlight in the handle permits night use. 

Raymond Laboratories air sampling pumps serve now, of 
course, in all weathers and climates, under the toughest sort of 
conditions — yet there has been no report of failure. The 
BAKELITE plastic parts are extremely stable and highly resistant 
to impact, water, chemicals, heat, and temperature changes. 

There’s a BAKELITE plastic with exactly the right combination 
of properties to improve the service characteristics and to lower 
the production costs of an almost endless number of products. 
Write for Catalog P-21, which describes the broad line of 
BAKELITE plastics, their properties, and uses. 


TRADE (GO) Manx 


BAKELITE CORPORATION 
Unit of Union Carbide and_Carbon Corporation 


luce 


30 EAST 42ND STREET, NEW YorRK 17, N. Y. 





wa ag 


ling Plastics 


Pail 
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. «For Economy, Performance, 
Corrosion Resistance, Electrical 
Conductivity, Easy Soldering 


Right now isn’t too early to plan and design the 
products that you'll be selling when war is done. 
And it is in this designing stage that you should 
investigate and find out why General Plate Clad 
Metals are a powerful ally when included into 
products. 

General Plate Clad Metals are permanently 
bonded laminations of precious metals to base 
metals or base metal to base metal combinations. 
Their advantages over solid metals are economy, 
workability, rigidity and unusual performance 
requirements not found in solid metals. Here are 
just a few worthwhile benefits that these clad 
metals provide in specific applications—in elec- 


trical equipment, better electrical performance at 
a fraction of the cost of solid silver . . . in chemical 
apparatus, maximum corrosion resistance outside, 
inside or both... while in still other applica- 
tions, ease of fabrication, low cost and long life. 
No matter what the products you plan to build— 
electronic devices, instruments, giant turbines or 
peanut radar tubes, General Plate Clad Metals 
will help you get ahead of competition in per- 
formance and cost. They are available in sheet, 
wire and tube . ., inlaid or wholly covered. Write 
specifying your problems and General Plate engi- 
neers will gladly make their recommendations. 


General Plate Division 


of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lil.; 2635 Page 
Drive, Altadena, California; Grant Bidg., Rm. 603, Pittsburgh, Pa, 


ATTLEBORO, MASSACHUSETTS 
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tremendous advantages on many applications and you'll find 
it’s easy to secure even greater advantages from your variable 
speed drives when you use Master Speedrangers. 
Greater advantages because the Speedranger is a compact inte- 
gral unit . .. only one unit to mount... saves space, saves money. 
Greater advantages because Speedrangers are available for 


every current specification, every type enclosure, with gearheads, 


_unibrakes . .. and in the whole wide range of types in the Master 


line. This wide flexibility makes it easier to secure just the right 


drive for each installation. 


For example, note the two Speedrangers on the machine 
below. One is supplied for flange mounting and the other for 
side wall mounting. Thus they fit neatly into the machine. 


economical to use ...easy to apply. 


And it’s easy to keep right on enjoying these advantages 
because the all-metal construction of the Speedranger insures 
much longer trouble free service than units in which less durable 
materials are used. In addition, the complete Speedranger is 
designed and manufactured as a unit in one plant 
by one manufacturer, so there is no division 
of responsibility for its satisfactory operation. 

Investigate how easily YOU can secure the 


many advanteges of variable speed operation 


when you use Master Speedrangers. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 











PEP UP SPRING 


hO 


T happens to the best of mechanisms, even 

today. Plans for improvement affect every 
moving part—but the spring. It may have 
worked well enough— it still works. Why 
change it? 


How many items of war equipment can you 
name that are the same as they were three years 
ago—two years ago—even a year ago? In rate 
of fire—or range of service—or speed of oper- 
ation—to some degree, performance has been 


38 


stepped up. In many cases, this increase has 
been aided and abetted by engineering methods 
applied to the springs and spring materials; 
result, more pep—more power. 


It is important, today, to take advantage of 
every advance in mechanical design. When it 
comes to spring design, let Barnes’ craftsmen 


help you get modern springs with Engineered 
Pep and Power. 


DIVISION OF ASSOCIATED SPRING CORPORATION 
BRISTOL CONNECTICUT. U.S.A. 
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R301 is Reynolds great sheet and plate 
alloy, for high strength, toughness 
and easy workability 


HH: is a metallurgical triumph ... an aluminum alloy so 
strong and resilient that it sheds flak . . . so light that it can 
be used to armor plate a fighting bomber like the A-26. 

Adding toughness to the A-26 is a proud accomplishment, yet 
it is only one of many jobs R301 is doing for the fighting forces. 

On land, on sea and in the air—in torrid heat, in sub-stratosphere 
cold—this great, high-strength Reynolds alloy has proved its 
tremendous versatility, setting the pace for broad peacetime 
applications. 

R301 today leads the field in usefulness . . . reward for the 
pioneering spirit which distinguishes Reynolds and Reynolds 
engineers. 

Production-Wise . . . R301—in solution heat-treated temper, is stable 
and more workable than any other high-strength aluminum alloy in the 
corresponding temper—thereby eliminates costly post-forming heat 
treatment and consequent distortion. Produced in three tempers. 

See Reynolds catalog in Sweet’s; also write for special bulletins on 
R301 and other Reynolds light-weight, high strength aluminum alloys. 
Reynolds Metals Co., Aluminum Div., 2524 S. 3rd St., Louisville 1, Ky. 


Giant press forms complete armor sections for America’s 
war planes from R301, Reynolds great aluminum alloy. 


Keep your dollars fighting ... BUY MORE WAR BONDS 


REYNOLDS | 
ALUMINUM 














RoDUCT ENGINEERING — JUNE, 1945 








SEE 
MALLORY.. 




















When you want precision parts of tungsten or molybdenum—metals 
that are difficult to fabricate 





it pays to consult Mallory. 


For 28 years, Mallory has successfully produced special precision parts 
made from tungsten and molybdenum. The combination of modern 
equipment and experienced workmen enables Mallory to roll, pierce, 


punch, grind or shape parts with extreme accuracy. 


Consult Mallory metallurgists as well, about your needs for precision 
parts made from other non-ferrous metals. Mallory provides many alloys 
and powdered metals with unusual mechanical and electrical properties 

. plus the skill, experience and equipment to fabricate them to your 


specifications. For details write today, to: 










Special Products Division 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





HIGH STRENGTH, HIGH CONDUCTIVITY BRONZE BARS, STRIPS, 
FORGINGS AND CASTINGS — ELECTRONIC CORES — SPECIAL 

DEOXIDIZERS AND PURIFIERS — TUNGSTEN AND MOLYBDENUM | 
SHEET, STRIP, ROD. AND FABRICATED PARTS — SPARK PLUG 
ELECTRODES — GLASS “BONDWIRE” — SILVER ,BI-METAL — RARE METALS 


TAL. METALLURGICAL PRODUCTS 
















PES ee 
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Intricate machined or cast parts are being discarded, more and 
more, to be replaced by built-up structures joined by brazing. This 
is particularly true with the increasing adoption of Phos-Copper 
for brazing copper, brass and bronze. 











With this unusual alloy, tests and actual operations have shown 
brazed joints stronger than the parent metal... corrosion re- 
sistance equaling the parent metal . . . electrical conductivity 98% 
as great. Its low free-flowing temperature has saved time as well 
as permitted the brazing of lighter sections. Further,these are the 


reasons why Phos-Co i ing tin and silver-base solders. 
; -Copper brazing may be done in any of five way§—by gas, 











Strength of this joint is indicated by representative for book B-3201. Or request it'from West 


| test section where parent metal failed : ‘tric Cor ion. P Box Pitt r 
|in test which left brazed joint intact. ants ic Corporatiog, ¥.0. Box 666, sburgh 30, 
vania. 







~ 


J-90555 





¥ YOUR PRODUCT DESIGN 


nee PHOS: COPPER giver 


WILL BRAZING SINPLIE 
OR CUT YOUR COSTS! ‘these sve 


ction 
Excellent capillary i 
mos 
xing on 
3 Self- — 
4 
4, Strenet 
Absolute uniformity 
Fatigue resistance 
* \ conducti 
High electrica 
| Corrosion resistance 
e 
; Can be tinned OF 
: t cost 











‘tals 
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arts 
lectropiated 
Jern 


er firs 
rce, 19, Low 








PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


Westin nghouse 






Parts similar to these have been made by casting and machining, by forging 
and by upsetting. These parts are produced inexpensively by brazing a collar 
block to a length of standard tubing. 
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Actu 
3/1 16" "i, illustration 
t Chain Drive! 





From 212” down to 
3/16” pitch, all run on 
extremely short centers. 


{ 






Thought to be largest silent chain drive ever installed. 48 in. wide, 2 strands of 
114” x 24” wide chain on 7 ft. centers. Rated 1440 h.p. Chain speed 2475 f.p.m 


The P) sibiliti t of 
LINK-BELT Stlvesstetak SILENT CHAIN | 





Size, range, capacity, flexibility, compact- Link-Belt silent chain drives are in opera- f 

ness, efficiency, economy ... A full appraisal tion today after 10, 20, 30 years of service; 

of Silverstreak Silent Chain demands recog- with practically no attention or upkeep. € 
nition of these salient qualities. They are unaffected by temperature, atmos- 
Notice full size illustrations above of larg- pheric conditions or age; they do not de- 


est and smallest links, and remember, in any __teriorate while temporarily idle. 
size, Link-Belt silent chain runs slack on For production efficiency today, production 
short centers, with full efficiency. It cannot economy tomorrow, depend on L-B Silver- 
slip, cannot waste power! streak silent chain. 
Duplex type Silverstreak Silent Chain can 
be wound in either direction around sprock- Link-Belt Company: Chicago 9, Indianapo- 





Silent Chain Drive Data ets, giving reverse rotation wherever de- lis (6, Philadelphia 40, Atlanta, Dallas 1, 

Book No. 125 contains sired. Minneapolis 5, San Francisco 24, Toronto 8. 
“of amie ae Low in first cost, (often lower than V belts) Offices, Factory Branch Stores and Distribu- 
Send for a copy today. the cost per year of service is always lowest. tors in principal cities. 
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HOW TO SELECT THE FILTER THAT 
KEEPS FLOW ON “GO” 


Send for this catalog of filter selection 
factors and specifications on Cuno Con- 
tinuously-Cleanable Filters. (It’s in 
SWEET’S FILE FOR PRODUCT DESIGNERS 
but you may like an extra copy.) It 
gives you the information you need, 
arranged according to the recommen- 
dations of SWEET’S catalog designers, 
who learned from men like you how 
you want such information furnished. 


In a word, the Cuno Continuously- 
Cleanable Filter is compact and light- 
weight ...can be designed into a 
single machine or a centralized system 
... handles full flow without requiring 
any more space than ordinary partial- 


flow types... filters as fine as 170 
mesh equivalent (finer with certain 
models) ...is applicable to low pres- 
sure or gravity feed systems (as well as 
others) . . . is all-metal, non-collapsible, 
permanent ...mnever needs to be dis- 
assembled for cleaning or renewing 

. . and filters continuously, even while 
being cleaned. A hydraulic motor may 
be supplied to make cleaning completely 
automatic. 


More about all that in the catalog — 
plus application listings, selective flow 
tables, types, sizes, dimensions and 
capacities. If you wish an extra copy of 
the insert in SWEET’S, send the coupon. 


IF YOU HAVE “QUICK FACTS”, YOU'LL ALSO WANT THIS 
’ Cuno’s booklet of “Quick Facts’’ is mostly about applications. Our catalog in 
SWEET’S is mostly about filter selection ““know-how’’. You’ll find both useful. 


CUNO ENGINEERING CORPORATION 
302 South Vine St., Meriden, Connecticut 


Please send me a free copy of your selection and specification catalog. 


KEEP FLOW ON “GO” WITH 


Name 
Company 


Address 
I also would like “‘Quick Facts”... 


THE “FILTER-FINE”’ STRAINER 


Meee ee ee ee ee ee wi: 
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CHARACTERISTICS OF 
ALSiMac STEATITE INSULATORS 


Permanent Rigidity 

Cannot Char 

Resistant to Thermal Shock 
Resistant to High Temperatures 
High Mechanical Strength 
Low-Loss 

Does Net Absorb Moisture 
Chemically Inert 







+ QUALITY 





It’s not wise to think that al! 





Steatite Ceramic Insulators are 


equivalent in quality. From selection of materials through the processes 





of mixing, extrusion or stamping; on through the kiln to final inspection, 






the production of a high grade Steatite Insulator requires experience, 
skill, modern tools and machinery, plus the KNOWHOW that comes 


from extensive research and development. 






















Inferior Steatite Insulators may be produced. They may be 


porous or underkilned or overkilned. 






Backed by 43 years of Ceramic Leadership, constant research 





and development, highly trained workers, the most modern ma- 
chinery and production methods, AtS1Mac has fully earned its 
reputation as “Tops Among the Steatites”. Whatever you 
are planning in the electrical or electronic field, we believe 
our specialized knowledge will be helpful. 
Let’s work together. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR OF CERAMIC LEADERSHIP 









A wt wa O64. see. a 

















TOPS IN STEATITE CERAMICS 


ALCO has been awarded for the fifth 
time the Army-Navy ““E” Award for 
continued excellence in quantity and 
quality of essential war production. 


P. 

















‘(Grandfather demanded, 
DSO UEOUDER, PLEASE” 


Grandfather lived before the age of 
miracles. Today, of course, he’d re- 
lax with a modern hearing aid. And, 
in a Sonotone, he’d find the magic 
effectiveness of the instrument pro- 
tected by a handsome receiver cord 
with transparent insulation made of 
VINYLITE plastics by Gavitt Manu- 
facturing Company. 

Thin, flexible, light weight, and 
perfectly smooth, VINYLITE insula- 
tion makes the “quietest” cord avail- 
able for hearing aids. It eliminates 
the amplified and annoying sounds 


Vinyl 


of friction made when stiffer and 
less smooth cords move against the 
clothing. It is also resistant to per- 
spiration which formerly caused 
electrical leakage between conduc- 
tors. It withstands the attacks of 
body oils, and its long life is assured 
by its resistance to wear and aging. 

VINYLITE plastic. insulation for 
wires and cables has dielectric 
strength that permits thin-wall con- 
struction. Highly resistant to oils, 
water, alkalies, and many chemicals, 
it has been found an invaluable im- 


TRADE-MARK 
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provement by manufacturers of elec- 
tronic equipment, public utilities, 
and construction.concerns, and ma- 
rine, and airplane manufacturers. 

Write Department 10 for your 
copy of “‘VINYLITE plastics Wire and 
Cable Insulation.” 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 


UCC 
30 Easr 42np Sr., NEw York 17, N.Y. 


ite Plastics 
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In addition to the scores of types of Veeder-Root 
standard counting devices, any special counter- 
requirements can be readily met by Veeder-Root en- 
gineers...either for counters to be installed on 
existing machines or processes...or for counters 
to be built-in as integral parts of newly projected 
products. 

Shown above are a few of the “famous firsts” in 
special-purpose counters designed and built by 
Veeder-Root. And there is mo purpose, however far 
off the beaten track, for which a Veeder-Root Counter 


cannot be designed. Whatever you want to count... 
strokes, turns, pieces, trips, volumes, lengths, hand- 
movements, light-flashes, electronic impulses, or what 
have you...you can have a Veeder-Root Device 
especially designed to bring and keep your problem 
under Countrol. 

That’s why American business and industry always 
look first to Veeder-Root for new developments in 
things that count. And you can count on Veeder-Root 
to help you—beginning right now. Write to the main 
office in Hartford or to the nearest branch office. 
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For the past fourteen years a huge tonnage of coal 
briquets has been supplied the heating plants of 
Milwaukee and vicinity, by the United Coal & 
Dock Company. Important to the process of mak- 
ing the briquets is the proper drying of the pul- 
verized coal, in the rotary drier shown above. The 
fifty-horse-power motor drives this drier through a 
Link-Belt herringbone gear speed reducer which 
has been running practically continuously for four- 


teen years. 


To the inherent advantages of the herringbone 


HERRINGBONE — 


»s. 
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+ Plant 


gear, Link-Belt engineering and manufacturing add 
massive strength and durability which assure that 
the efficiency built into the speed reducer will be 


available through long periods of service. 


Remember, Link-Belt builds all types of speed 
reducers. For each application, Link-Belt power 
transmission specialists can recommend and supply 
the exact type and size required. Send for catalogs. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Min- 
neapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices, Factory Branch Stores and Distributors in Principal Cities. 

9924 


LINK-BELT SeEL RELL LR 


Sa oe \ 
aN wey MOTORIZED *:., 
HELICAL ~ 





Making a substantial contribution to the flexible 
performance of this locomotive, as well as helping 
to make transmission gear assembling simple and 
easy, are Hyatt Roller Bearings. 


The Hyatt Bearings in this application have the 
capacity and stamina to withstand the strains and 
jolts of frequent starts and stops. They also pro- 
vide the distinct engineering advantage of inner 
race seats that remain as fixed parts of the shaft 
which are never disturbed by having to be removed. 


If your plans for any type of rolling stock or 
production machinery call for improved perform- 
The Plymouth DE 1000 Diesel Electric Locomotive ance or machine simplification, Hyatt engineers 


is an achievement in high powered, highly responsive will be very glad to help you solve the bearing 
industrial locomotive design. Built by Plymouth problems involved. 
Locomotive Works Division of The Fate-Root-Heath 
Company, Plymouth, Ohio. HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 
HARRISON, NEW JERSEY 
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Quite a forming job, spinning this 
venturi tube in one piece. Don’t ask 
how they did it; we’re not in on the 
secret. But we can assure you the part 
is seamless, made by spinning a single 
disc of Alcoa Aluminum sheet. 

Quite a compliment, too, for the 
material that can take that kind of 
forming. Credit this quality to the 
many years devoted to development of 


Alcoa Aluminum Alloys suited to that 





kind of work. Credit it to the manu- 


facturing skill responsible for turning 





out that kind of metal consistently. 

To be sure of the best, write ALCOA 
Aluminum into your specifications. 
ALUMINUM COMPANY OF AMERICA, 


2193 Gulf Bldg., Pittsburgh 19, Pa. 


Aluminkm venturi tube spun from a single dise 


hy Feick Manufacturing Company of Cleveland. 


;, 1945 
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GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS 


The packing recess R is 
the space available for the 
U packing before the gland 
G is bolted down tight 
against the cylinder C at 
the surface E. 


The depth F of the cyl- 
inder recess must be great 
enough to allow for the U 
packing with any supports 
and also a distance .L, 
which must be such that 
the nose N will enter the 
cylinder recess beyond the 
chamfer H on the entrance 
to the recess. This cham- 
fer, which blends smoothly 
with the side wall W, 
allows the packing to be 
installed easily without 
damage or distortion. 
When the nose N of the 
gland enters beyond the chamfer, centering 
of the gland and proper support for the 
packing is insured. 


The height of the U packing is deter- 
mined by reference to the table. When a 
flax filler is used, ’’ to %”’ is added. 
This extra space leaves the U packing 
free to act as a mechanical seal, allowing 
the medium free access to the inside of the 
packing and avoiding any distortion of the 
packing lip by hitting the bottom of the 
recess. When a pedestal ring is used, the 
height of the ring exposed below the pack- 
ing must be added. The design of the ring 


POINTERS 


Design of Recess for U Packing 





Fig. 1 


should allow the extra i” to 1%” free 
access. 

The O D of the recess equals the ram 
diameter plus two times the cross-section, 
which is also determined from the table. 


Between the gland and the ram at K; 
there must be minimum working clearance. 
This is the point at which extrusion of the 
packing is most likely to occur; an absolute 
minimum working clearance must be 
maintained to insure longer packing life. 

Design of pedestal rings will be dis- 
cussed in the next issue of Packings 
Pointers. 


Recommended Proportions 
For U Packings 

















A 
B 
Fig. 2 
A B H z cs 


Outside Inside 


Diameter Diameter Thick- Cross- 


(OD of (O Dof nessof Sec- 
Recess) Ram) Height Leather tions 
Inches Inches Inches Inches Inches 
134 1 4% OM 3% 
3 2 % a 
4 3 ve ye 6 
5 4 X% 349 le 
64 5 i ae 
7% 6 34 46 ¥ 
814 7 34 Me 34 
914 8 VY 346 34 
10% 9 \% 346 34 
11% 10 1 346 34 
13% 12 1 36 34 
15% 14 1 346 34 
17% 16 1 3% 34 
19% 18 14 346 34 
21% 20 14 346 34 
23% 22 1% 346 ¥4 
25% 24 14 346 34 
2934 28 14 446 iK% 
3334 32 14% 846 iy 
3734 36 144 346 K% 
42 40 1% 346 1 
46 4a 1% 346 | 
50 48 1% 446 1 





Graton & Knight’s SPARTAN has 
highest resistance to abrasion and heat 
(withstands boil test), is unaffected by 
common pressure mediums, and will 
not dry out hard and brittle. It also 





SPARTAN LEATHER PACKINGS 


has exceptional tear and on ed 


strength. When your design reaches the Vees 


“packings point” — or when packings 
trouble occurs —call on G&K _ en- 
gineers. 






0 


Flanges @& v's 


Cues Soecials 





See Graton & Knight Insert in SWEET’s File for Product Designers 
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by the world’s largest manufacturer of industrial leather products 


parton Engineered Packings 


Leather and synthetic rubber packings manufactured and engineered 


















Contrast this Alcoa extruded shape with the structural 
member you’d have to build up to do a comparable job. 












te 
and strength. No excess metal for joining in 
purposes. No rivets to add extra weight. a 
Possibilities of the extrusion process surprise Dies for the extrusion of aluminum are 
the uninitiated. Extrusions save on fabricat- very reasonable in cost. Our engineers will 1% 
ing labor. They often simplify a design, gladly discuss the shapes you need and help 
saving more weight and giving it greater you figure what you'll gain by going to Alcoa 4 
‘ pc 
use-value. Aluminum extruded shapes. ALUMINUM "i 
Aluminum is employed most efficiently, Company oF America, 2193 Gulf Building, 
being placed exactly where needed for utility Pittsburgh 19, Pennsylvania. ™ 
ha 
we 
wr 
B. 
pc 


Propuct ENGINEERING — JuNE, 1945 
























J 


‘of epeeds around 60,000 rpm, Micarta retainers 
have many advantages. One bearing in a high 
epeed grinder was inspected after 18 billion revo- 
tutions, okayed and put back. On a similar grinder, 
tolerances of 0.00005 inch are still maintained 
efter 15 months with the same bearings. Micarta 
retainers have permitted spindle speed increases 
that upped production from 17 to 65 pieces per 
hour, 


-»» AND 


Precision requirements, greater speeds and loads have 
taken ball-bearing retainers from sheet steel stampings 
.. . to machined brass . . . to Micarta. 

Tolerances of the balls themselves are made to 0.000005 
inch. And recent research has shown that, at high speeds, 
accuracy is important in the retainers as well. 

This accuracy was easy with MICARTA, in auto- 
matic precision tool machines. 

MICARTA is light in weight . . . has great mechanical 
strength and ample rigidity with greater shock-absorbing 
power .. . is less subject to vibration and fatigue, operates 
more quietly. 

MICARTA aids lubrication, since it “wets” better 
and lubricants adhere to it. 

MICARTA’s rare combination of physical properties 
has proved its right to many new jobs. If you need lighter 
weight, high strength and resistance to wear, 
write for your copy of the new Micarta Data 

Book B-3148-A. Writeto Westinghouse Cor- 
poration, P. O. Box 868, Pittsburgh 30, Pa. 


J-06362 
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Quiet operation, strength and power to absorb 
shocks make Micarta best for this stoker gear 
and cam. 


25 to 50% lower power cost—20 to 40 times 

longer wear than metal—no lubricating expense, 

with Micarta Steel Mill Roll Neck Bearings. 
. 


Resilience, smooth surfaces, resistance to mild 
acids and long life recommend Micarta Spinning 
Buckets for the Rayon Industry. 






















Infinitesimal se 


Pa 


? 


.. but essential! 


Hardly bigger than a pin-point are some of the contacts and contact assemblies manu- 
factured by Mallory—yet they help to control huge industrial machines. 


For more than 22 years, Mallory has developed improved alloys and materials 
for contacts and assemblies. Today Mallory provides a complete range of contact 
materials ... silver, platinum, tungsten, Elkonium%, Elkonite* and other special 
alloys. Mallory engineers have adapted these materials to more than 5000 designs, 


from tiny relay contacts to large contaet assemblies for heavy-duty circuit breakers. 


Before your equipment designs are blueprinted, it will pay you. to consult Mallory. 
Then you'll be sure to save time and money, with experienced engineering help and 
the most complete production facilities in the industry. You can readily obtain entire 
contact assemblies, individual contacts, or contacts assembled to your own studs, 


springs, arms of brackets. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Reg. U. S. Pat. Off. for electric contacting elements. 





is 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
ELECTR ON’ 
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HERMETICALLY 
SEALED 


against humidity and fungus 


—another G-E ‘‘FIRST” in 
electric-instrument design 


@ The Pacific war area is probably the toughest instrument-proving 
ground in the world. To meet the requirements of such severe service, 
G-E engineers have designed a 214-inch panel instrument that IS 
hermetically sealed. No detail has been overlooked to make this 
critical radio component impervious to the tropical conditions of 
high humidity, extreme temperature, and fungus growth. 


Sealed Throughout. Vacuum-tight sealing assures a hermetic 
enclosure: Thick, strain-free glass is fused to a metal ring by a glass- 
to-metal seal; then, this assembly is sealed to a steel case. The two 
terminals are 'sealed, glass-to-metal; then, this assembly is sealed to 
a steel base. Lastly, the steel base is sealed to the steel case by a 
synthetic-rubber gasket, which is treated with a special sealing 
compound and compressed and secured by a crimped-over metal 
ring. 


Filled with Inert Gas. The final assembly is evacuated, filled 
with an inert gas through a tube in the base, and is sealed off at a 
pressure slightly above atmospheric. 


Internal-pivot Design. The combination of this hermetic en- 
closure and the combat-proved G-E internal-pivot element makes 
an Outstanding instrument. It is not only sealed against jungle 
oe and fungus, but it is also well able to withstand thermal 
shock, mechanical shock, and fatigue vibration and still maintain 
its rated accuracy. 


For advance information, ask the nearest G-E office for Booklet 
GEA-4429, or write to General Electric Co., Schenectady 5, N.Y. 
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<p GENERAL @ ELECT 


MR26W200DCMA 


@ ELECTRIC 


Type DW-61 d-c voltmeters, am- . 
meters, milliammeters, and mi- 
croammeters 


Type DW-62 radio-frequency am- 
meters and milliammeters 


AW INTERNAL-PIVOT DESIGN 


n 
wariee 
7 


External Pivot Internal Pivot 


For thinness—pivots are mount- 
ed on the inside of the armature 


For sturdiness —parts that re- 
quire a definite location in re- 
lation to each other are secure- 
ly fastened together to assure 
permanent alignment 


High factor of merit —resulting 
from a featherweight moving 
element and high torque 


Plus Hermetic Sealing— 
Another G-E First 


Buy all the BONDS you can—and keep all you buy 


RIC | iS 


602-85-6200 
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WORCESTER 
WIRE ‘WORKS 


Reepand Guy War Sounds and Stamps 


gut rorque 


ae 


ARRYING a rotary 

motion through a 
curved shaft was something that 
just couldn’t be done before the 
coming of flexible shafting. Today, 
power is transmitted around 
curves, through partitions, or 
around obstructions to operate 
mechanisms in hard-to-reach 
places. The speedometer in your 
car, for instance, works by means 
of flexible shafting. 

Essential to the development of 
flexible shafting was the right 
kind of steel wire. It had to be 
tough to take the brutal combina- 
tion of twisting and bending a 
flexible shaft goes through every 


Stow Manufacturing Company's method of 
constructing wire core for flexible shafting. 


gugeeeeee® 


Seerer 


e the curves 


time it makes a revolution... had 
to be skillfully conditioned so 
torque would carry through it 
without harmful distortion. 

Worcester Wire Works devel- 
oped wire especially to meet those 
exacting specifications, and today 
we're continuing to produce bet- 
ter and better wire for the flexible 
shaft industry. 

The point is this: If you have a 
problem in wire development — 
something that requires special 
skill and experience—call upon 
Worcester Wire Works. For more 
than 30 years we’ve been meeting 
the wire requirements of every 
type of industry. 


hh bs 
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WORCESTER WIRE WORKS 
Worcester, Mass. 
2 


ROUND STEEL WIRE, SMALL SIZES 


NATIONAL-STANDARD CO. 


sie 


Divisions of National-Standard Company 


Niles, Mich. 
TIRE WIRE, FABRICATED 
BRAIDS AND TAPE 


THE-ATHENIA STEEL CO. 
Clifton, N. J. 
COLD ROLLED, HIGH-CARBON 
SPRING STEEL 


4 


Hoboken, N. J. 


MACHINERY 
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WAGNER LITHO MACHINERY CO. 
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Manufactured by W. F. and John Barnes 
Company, Rockford, Illinois. 


Precision is a product of precision in Timken 
Bearing Equipped machine tools, for the Timken 
Tapered Roller Bearing is one of the most scien- 
tifically designed and most finely constructed 
mechanisms the world has ever known. 


Timken Bearings hold machine tool spindles 
constantly rigid and true in the face of all and 
any operating conditions. Be tool pressures 
what they may; thrust loads of extreme sever- 
ity; tolerances ever so close; spindles turning 
on Timken Bearings can be depended upon for 
consistently accurate, uniform, enduring and 
economical performance. 
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The Barnes Heavy-duty Single-end Trunnion 
Machine shown in the photograph has a two- 
spindle heavy-duty type boring head for stub 
boring operations, the flange-type spindles being 
equipped with Timken Bearings. 

This equipment machines heavy-duty brake drums 
performing three operations on each drum, name- 
ly, surface (A) rough bore; surface (B) chamfer; 
surface (C) turn diameter and face surface. 


Be sure you have Timken Bearings in the ma- 
chines you manufacture or buy. Look for the 
trade-mark “TIMKEN” on every bearing. The 
Timken Roller Bearing Company, Canton 6, Ohio. 
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Clutch Head Screws 4A lone give you this 


broad range of operating facility . . . for shortcuts to faster, smoother, and safer 
driving on the line; plus the cancellation of field service handicaps that must 
be accepted with all other screws. 


CLUTCH HEAD’s straight-walled recess, matched by the straight-sided Type 
““A”’ Bit, accelerates assembly. This “‘square’? engagement, as opposed to 
tapered driving, disposes of ride-out and the need for end pressure . . . thus 
eliminating at once a fatigue factor and the hazard of slippage. Then, the wide 
roomy Clutch is an easy-to-hit target and Center Pivot entry, for automatically 
straight driving, quickly inspires the “‘greenest” operator with speed born of 
confidence. 

Equally important is CLUTCH HEAD’s simplification of field service. 


It is the only modern screw operative with an ordinary type screwdriver of 
reasonable accuracy in width, thickness of the blade being a secondary con- 
sideration. Add to this the advantage of the Type “‘A” hand driver for the easy 
withdrawal of screws, undamaged and held securely by the CLUTCH HEAD 
Lock-On for re-use. It will be found, too, that the Lock-On frequently saves the 
dis-assembling of surrounding units by reaching into hard-to-get-at spots. 





There are other time and 
money saving CLUTCH HEAD 
features, including simpli- assortment of CLUTCH 
fied 60-second bit recon- HEAD Screws, sample 
ditioning. We invite your lype ‘‘A’’ Bit, and the 
personal judgment on 


these and will mail you, 
on request, package 


illustrated Brochure. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8 CLEVELAND 2 NEW YORK 7 
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Network Protectors! 








» us for your copy of the free booklet, ‘Gaskets, 


y, Gaskets and Packings Department, 7106 Arch 
et, Lancaster, Pennsylvania. 





A Positive Seal 
for 


In selecting gaskets for network protectors, 
the prime requisite is a lasting, positive seal 
under these varying conditions: (1) Many of the 
installations are made at or below tidewater 
level. Thus the gaskets must resist continuous 
or intermittent attack by salt water. (2) Fuel oil 
may be present in this water so the seal must be 
oil resistant. (3) Occasionally the protectors are 
opened for servicing. Hence the gaskets must 
permit re-sealing without loss of efficiency. 

The gaskets shown above—made of one of 
Armstrong’s Cork-and-Synthetic-Rubber Com- 
positions—meet all these requirements. Two 
identical gaskets are used, one cemented on the 
door flange, the other to the face of the box, so 
that there is gasket-to-gasket contact. These 


SEND FOR FREE BOOKLET 


For descriptions of Armstrong's 
Sealing Materials, see Sweet's 
File for Product Designers. Or 





ngs, and Seals."' Address Armstrong Cork Com- 
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GASKETS - 


Cork Compositions ° 
Synthetic Rubber Compounds ® 
Fiber Sheet Packings . 










Armstrong’s Gaskets are oil, water, and weather 
resistant. Their permanent resilience permits the 
protector to be opened and re-sealed. And be- 
cause they are truly compressible, these gaskets 
do not extrude when the flange bolts are tightened. 

In addition to cork-and-synthetic-rubber com- 
positions, Armstrong offers also a wide range of 
other specialized sealing materials. These include 
cork compositions, synthetic rubber compounds, 
fiber sheet packings, and rag felt papers. This 
wide variety assures you of unbiased recom- 
mendations when you submit your sealing 
problems to Armstrong. 

We'll be glad to recommend a gasket material 
to meet your specific requirements. Just send us 
working drawings and details of your application 


ARMSTRONG’S 
SEALS - 


(A) 


Cork-and-Synthetic-Rubber Compositions 


Cork-and-Rubber Compositions 








Rag Felt Papers ® Natural Cork 












PACKINGS 
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Diesel Engine Cylinder Liner Held in Your applications requiring fast, accurate, positive chucking 


can be handled with similar effectiveness on standard Logan 
Air- Operated Chucks for Heavy air or hydraulic-operated chucks. Chucking time is often cut 
Cuts on Sundstrand Automatic Lathe to seconds. Important savings in operator fatigue and idle 
as : \ : machine time can be obtained. High accuracy and finish are 

Fast, precision chucking of this large cast-iron cylinder maintained . . . rejects and spoilage are minimized. 


liner is obtained with dual Logan air-operated chucks, 
controlled manually from a single valve. A centering 
plug is mounted on the face of the 3-jaw driving chuck 
for aligning the workpiece. The duplex type tailstock 


Investigate the advantages to be obtained with Logan air 
and hydraulic-operated chucks — available in a wide range 
of standard sizes and types for every kind of application. 


chuck has two pairs of jaws operated independently Logan Rotating Air Cylinders 

to facilitate loading. The entire tailstock chuck as- e ° ° 

sembly is mounted on a quill which can be quickly Provide Required Chuck Action 
advanced or retracted. To provide the action necessary for accurately positioning 


and clamping the workpiece, Logan rotating air cylinders are 
used to actuate both chucks on this job. A 10” di- 
ameter, double-acting cylinder with special 2” stroke 
operates the driving chuck. A 6’ x 6" tandem-type 
cylinder provides independent control of the two 
sets of jaws on the tailstock chuck. 

Logan rotating air cylinders are designed especial- 
ly for mounting on machine tool spindles. Standard 
sizes will fit most applications; cylinders of special 
bore and stroke can be furnished to specifications. 
Logan chucks, cylinders, valves and air accesso- 
ries work together as a balanced chucking system. 





Write for FREE Literature SAVES 


Write for new catalogs covering ' "4 * TIME 
Logan air and hydraulic- operated 5 § : eae ® EFFORT 
chucks; air and hydraulic cylinders, y j : ae , : * MOTION 
valves and accessories; and hydraulic : 
power units. Ask for engineering 


recommendations on installation of Lj . ; jit Cie awed Weyetuaultc 


air or hydraulic-operated systems of all 
y pe ry 912 PAYSON RD 


types. Layouts furnished,no obligation. ‘an jj : : ay t/ ae) G A SPO RT M AC H | hw E C 0 os | N S LOGANSPORT 


INDIANA 


* 












CHUCKS + CYLINDERS + VALVES * PRESSES + SURE-FLOW COOLANT PUMPS 





re es 


One wallop of the impact extrusion press, and see 
what you have—a “shell” four inches tall—that 
part with ears attached—or the giant cylinder. 
Here’s high speed, low cost production at its best. 

Millions like the little fellow have been produced 
by Alcoa for such uses as radio condenser cans 


and blood transfusion set containers. But war’s 


demands for more output with less labor early 


recognized the potentials of the process. Alcoa 
g P I 





answered with parts like these. 

Only aluminum gives you so much to start with— 
parts so quickly brought to finished form. Only 
alaminum offers you the combination of lightness. 
resistance to corrosion, workability and fine appear- 
ance. Alcoa has the know-how to help you use 
aluminum and the impact extrusion process to best 
advantage. ALUMINUM ComPANy OF America, 2193 
Gulf Building, Pittsburgh 19, Pennsylvania. 


A Hegey:' ALUMINUM ee 
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This 
TROUBLE PREVENTER 
keeps 
























motors 





from 
overheating 
and burning 

oul... | ‘ 





Here’s how it works , 














Hi... you had motor burnouts? In all probability the answer is ‘ = b 
yes — yet these burnouts could have been avoided had the \ 7S 1 
motors been equipped with built-in Klixon Motor Protectors. aN Ps=2 
Supplied by the motor manufacturer as a built-in protector, SH RP PT: 
Klixon Protectors guard motors from overheating and burning “ rT It 
out. They take into account all of the variables that cause a motor ? 
to overheat and cut the motor “‘off’’ the line whenever the 
motor temperature reaches the danger point. Yet, they permit the CLICK! IT'S OFFI 
meer lal owe - maximum operating capacity without causing or ko th e Rlinon Protector euepe ~» c 

. power “‘off’’ preventing the motor from burn- 
Klixon Protectors (manual or automatic reset types) are available =pam. 
for A. C. motors all sizes; D. C. motors up to 30 volts. So when Ny 
you buy motors, specify motors with Klixon built-in Protectors. . SS 
They will prevent motor burnouts, reduce factory returns and ink x 
cut costs of motor repairs and replacements. Write for bulletin . Tw yis 
PR 112. It gives the complete story. SY ket <= 


<i 
\ @s. 



































x 











on MOTOR PROTECTORS 





CLICK! IT'S ONI 
When the motor cools to safety, the Klixon 
Spencer Thermostat Company, Attleboro, Mass. Protector snaps the power “on” automatically 
if the automatic reset is specified ...or when the 
reset button is pushed when manual type is 
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This war bas advanced plastics’ progress by 


decades Many new and unusual develop- 
ments developments that border on the 
miraculous, give the post-victory manufac- 
turer every opportunity for success. Typical 
of these developments are Durez casting resins 

designed to reduce the time and cost con- 
. designed 


sumed in conventional die-making 
to speed production. 


Durez casting resins lend themselves 
readily to cast forms for hydro-press 
operation. To make a forming die for 
a hydro-press, the original pattern can 
be made of wood and a plaster cast 
mold made from this. The resin is 
poured in... without the need of a 
core if the part is small... and cured. 
It is then ready for immediate use. The 
above-illustrated cast plastic dies (and 
parts which were formed from them) 
produced hundreds of pieces which 
were without flaw. 









CAST PLASTIC 


Holds Tolerances 


Tests have shown the Durez casting 
resin used for these dies may be sawed 
easily, that it drills like hard maple 
wood, that it will not hold heat or be 
softened by it, and that it will not 
ignite. Standard wood or metal work- 
ing equipment may be used to work 
it. When it becomes necessary to re- 
place a conventionally made die, it has 
been found that it is not necessary to 
wait for a die to be remade in that 
material. Instead, in some instances, a 
part formed on the original die may 
simply be filled with a casting resin and 
the plastic cured into a usable die in 
a matter of a few hours. Furthermore, 
casting resins are particularly adaptable 
whese the form or die has in it joggles 
or other similar insets which must be 
machined in the conventional die ma- 
terial, No such machining is necessary 
in the plastic die. The liquid resin fol- 
lows the contours of the part exactly 
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PLASTICS THAT FIT THE JOB 
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and holds those contours to predeter- 
mined tolerences. 


Other Uses 


A few additional uses for these resins 
are stretch-press dies, jigs, assembly 
and holding fixtures, foundry patterns, 
and masking shields for plating. 


Folder Available 
As specialists in the production of 
phenolics during the past quarter cen- 
tury, Durez technicians have gained an 
enviable record for developing plastics 
that fit the job. This background in- 
cludes molding compounds, industrial 
resins and oil soluble resins. The ben- 
efits which this wealth of experience 
can provide are available at all times 
towards the development of practical 
industrial applications. Write for au- 
thoritative folder on casting resins. 
Durez Plastics & Chemicals, Inc., 306 
Walck Road, North Tonawanda, N. Y. 
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Check These Unique 
Features of 


’ G-E Neon Glow Lamps 
Build more Sales Appeal into your postwar products | «+ won cow tanes can add to the 


with applications of G-E Glow Lamps like these: convenience and sales appeal of 

































your postwar products! Unique 
characteristics of G-E Neon Glow 
Lamps suggest scores of uses as 
indicators on home appliances, 
wiring devices and industrial el- 
ectrical equipment. 


1 


Distinctive orange red glow, needs 
no cover glass. 
































2 
Dependable long life—rated at 
3000 hours. 
G-E GLOW LAMP gives instant NO FUMBLING IN DARK to find IN PORTABLE RADIO SETS. G-E 3 


visual indication iron is light switch if it has G-E Glow Lamp provides highly 
“on.” Other applications: Glow Lamp as indicator. visible indication set is on. 
waffleirons,ranges,roasters, Lamp is visible guide to Also usable to show B-bat- § 
heating pads. location of switch. tery condition. 


Very low current comsumption. 


Variety of sizes and wattages. 


High resistance to vibration and 
shock. 


Usable on AC or DC circuits. 


7 


Work on regular 105-125 volt cir- 
cuits without the use of step-down 
transformers. 








G-E GLOW LAMP makes it easy DEPENDABILITY AND LONG LIFE rec- FREE! New folder describes 
to find burned-outfuse.Lamp ommend G-E Glow Lamps _ typical uses for G-E Neon Practically no heat. 
is wired to light when fuse as panelboard indicators Glow Lamps and gives lamp 
burns out. to show circuit conditions. data. Write address below. 











NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 


BUY ANOTHER BOND THIS MONTH 
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to spin a 


spiderweb of rayon 





OR TO MAKE ACCURATE CHEMICAL ANALYSES 


Typica. of modern applications of Corning de- 
veloped glasses are the godet wheels for the rayon 
industry and the crucibles used by research chemists 
and laboratory technicians. 

Corning produces Pyrex Brand Glass godet wheels 
that can be made to the closest tolerances, rugged 
enough for day in and day out service, and possessing 
the surface smoothness, abrasion and corrosion resistance 
essential in textile manufacturing processes. 

Vycor Brand Ware, fabricated from 96% Silica Glass 
No. 790, has proved to be the most versatile of all lab- 
oratory ware. Exceptional chemical stability, high 
softening point and extremely high resistance to heat 


shock are its outstanding qualities. Reactions can be 
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carried on with greater speed and accuracy—opening 
new fields to the scientist. 

Corning research has developed thousands of different 
glass compositions—each possessing the valuable prop- 
erties of glass, in countless combinations and in a wide 
range of values. Corning engineers are prepared to assist 
in product design to meet your special requirements. The 
comprehensive fabricating facilities of Corning—from 
hand operations to mass production machinery—-make 
possible the production of quality glassware in any 
required quantity Perhaps glass is the answer to one 
of your problems. Write today to the Industrial Sales 
Department, PE6, Corning Glass Works, Corning, New 


York. Your inquiry will receive prompt attention. 





INDUSTRIAL SALES DEPT., PE6 
ee Corning Glass Works, Corning, New York 


Please send me a copy of your Bulletin 842 
Pp} you 
“Industrial Glass by Corning. 


Name 


Firm 


Title 


Street 


City and State 

















At the start of the war, Torrington was asked to design 
and build bearings that would enable the spindles of bomb 
spinning machines to operate at speeds up to then thought 
impossible. Soon, spindles equipped with large tapered and 
cylindrical Torrington Roller Bearings were turning at 
unheard-of speeds up to 1500 revolutions per minute, with 
equivalent pitch line speeds of 8000 feet per minute. 





On the typical Torrington Bearing equipped spindle, the 
heavy alternate radial and thrust loads on the fixed end of 
the spindle are carried by'a rugged, compact double row 
tapered roller bearing. A single row straight radial roller 
bearing supports the floating end of the spindle, allowing 
lineal expansion to take place without cramping. Special 
design features at the picket corners of the bearing cage 
take care of the rapid alternation between radial and thrust 
load. A specially designed automatic lubrication system 
handles the excessive heat generated by the unusual operating 
conditions. 


Designing and building bearings to meet unusual anti- 





friction requirements is the year-round job of Torrington’s 
X-section shows a single row straight radial Bantam Bearings Division. Our help and cooperation are 
roller bearing, and a 2-row tapered roller 
bearing designed and built by Torrington’s 
Bantam Bearings Division to speed operation 


at your disposal, for projects present or postwar. 


of bomb spinning machines. Our engineers THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
specialize in designing and building to un- 
usual requirements. SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER TAPERED ROLLER NEEDLE BALL 
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‘Plastics — 
ns 


item. of / ow 


personal use 








LOW THERMAL CONDUCTIVSTY is just a 
laboratory way of saying that Lumarith 
plastics are inviting to the fouch in all 
temperatures. It explains one of the 
many reasons why these jade-like ther- 
moplastics are used so frequently in 
applications involving personal contact 
and handling: electric shaver housings, 
hardware, tool handles, telephone hand- 
sets... 
Lumarith molded and fabricated items 
have a uniform surface texture and 
smoothness that actually improves with 











ai 
handling. They are odorless, tasteless 
and non-toxic, and can be produced in P 
a limitless range of colors, color densi- / Information for Product Designers 
ties and transparencies. y Toughness is characteristic of all Lumarith plastics. 
Would you like to know more about fo bese have excellent colorability, water — 
— : é ielectric strength, lightness, uniformity and stabil- 
these modern plastics? Write for Product ity—are interchangeable in many applications. The 
ae Designer's Booklet, or refer to Sweet's different Lumarith types and formulations accent 
: : y particular physical properties in the following 
y y/ Catalog. Celanese Plastic oe erage fs ca 
}, f a division of Celanese Corporation o he LUMARITH C.A. 
4 America, 180 Madison Avenue, New fr Cellulose acetate. The most versatile of the cellu 
losics . . . ideal in applications requiring balanced 
ork 16, N. Y. 
physical properties . . . superb color. 
LUMARITH X 


High acetyl cellulose acetate. Provides added di- 
mensional stability and moisture resistance, with 
aA (‘Z Z x% superb color. 
LUMARITH E.C. 
Ethyl cellulose. Superior toughness at temperature 


SL, ] Ve - extremes, plus lightness and form retention. 
eee CELLULOID 


Cellulose nitrate. Color, economy and all around 
toughness maintain the popularity of this ‘first 
plastic’... used in volume for fabricated items. 





Success with plastics depends on the proper se- 
lection of plastic type and formulation. Our tech- 
A L L nical staff is at your service. 
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WARM * 


Is our Business Today... . 


Post-war thinking is a healthy thing as long as it’s 
kept in the back of our minds and OUT of our present 
production lines. It would be foolish NOT to think 
about making our post-war products with as great an 
“eye appeal” as possible. But the eye appeal that really 


counts these days is an olive drab or other war finish. 


Here at M&W we are producing many kinds of in- 


dustrial finishes built to Government specifications. 


M&W’s paints, lacquers and enamels are being used 
today on shells, bombs, hand grenades, aircraft, 
radios, torpedoes, and a host of other vital war ma- 


teriel. They're doing a job which helps in a small way 


.to “finish off” our enemies. 


Let’s all pull for Victory now. When the time comes 


for producing your post-war product — give it an 


M&W finish for eye appeal. 





MAAS & WALDSTEIN COMPANY, (, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 


BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., 
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CHICAGO, ILL. @ 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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NO. 5 IN A SERIES EXPLAINING HOW G-E ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 


= 





These \ 


O produce the high-frequency cur- 

rent needed for electronic heating 
—the fast, precise method used widely 
in industrial processes—specify a G-E 
oscillator tube like the one shown 
on the left. 

To change standard a-c power to 
the d-c used by the oscillator tubes, 
specify a G-E rectifier tube like the 
one shown on the right. 

Whether your electronic heating 
design calls for induction heating 
(used for metals) or dielectric (for 
bonding plywood and treating other 
non-metallic materials) these two 
types of tubes are the heart of the 
eX ulpment. 

General Electric has engineered a 
wide variety of tubes for electronic 


GENERAL | 


. 

tubes 
team up to produce 
high frequencies for , 
electronic heating 










4 


heating applications. All are backed 
by extensive research and broad field 
experience. All have been proved in 
service over substantial periods—give 
the solid performance so essential to 
meeting high production schedules. 
Consult G-E tube engineers on all 
of your tube requirements. Also ask 
for your copy of the booklet “How 
Electronic Tubes Work.” Your near- 
est G-E office or distributor will be 
glad to serve you, or you may write 
to Electronics Department, General 
Electric, Schenectady 5, New York. 


Today” news, Monday through Friday, 6:45 
p. m., EWT, CBS. “The G-E All-Girl Orches- 
tra,”’ Sunday 10 p. m., EWT, NBC. ‘'The G-E 
House Party,’’ Monday through Friday, 4 p. m., 
EWT, CBS. 


) ELECTRIC 


— 162-D10-6850 
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At left, above: Type GL-889-A high- 
frequency oscillator tube—price $160. 
Right: Type GL-869-B mercury-vapor rectifier 
tube—price $100. 





Characteristics of Type GL-889-A 


Three-electrode vacuum oscillator tube. 
Its water-cooled anode suits Type GL- 
889-A for induction heating, where 
water-cooling generally is employed. 
Filament voltage and current are 11 v and 
125 amp. Maximum anode ratings are: 
voltage 8,500 v, current 2 amp; input 16 
kw, dissipation 5 kw. For dielectric heat- 
ing, Type GL-889R-A is available with 
copper-fin radiator for forced-air cool- 
ing. Price $280. Ratings are the same as 
those given for Type GL-889-A. 


Characteristics of Type GL-869-B 


Two-electrode mercury-vapor rectifier 
tube. Special filament design allows either 
in-phase or quadrature excitation. Fila- 
ment voltage and current are 5 v and 18 
amp. Anode ratings for in-phase opera- 
tion are: peak voltage with natural ven- 
tilation 10,000 v, with forced ventilation 
20,000 v, peak current 10 amp, avg cur- 
rent 2.5 amp. For quadrature operation: 
peak voltage (forced ventilation) 15,000 
volts, peak current 15 amperes, avg 
current 5 amperes. 
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“PORO-SCREEN” filtering element 
used in the Adams Automatic Filter. 
Monel is the metal used for the fine 
wire cloth... the backing screen... 







the wrapping wire. Monel resists cor- 





rosion and always presents a smooth, 





hard surface easily scoured clean of 
collected sludge by the filter’s ‘’back- 
washing” action, 
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falo, N. Y., wanted to design a self- 
cleaning pressure filter. 

But they wanted to be sure that 
this time-saving feature would not 
be offset by shutdowns for repairs 
or replacements. 

That called for durable metal 
cloth as the filtering medium. 

For with hair-thin wires needed 
for a mesh fine enough to retain 
0.002” particles, the slightest cor- 
rosion would have meant breaks 
and gaps in the delicate weave. 
Moreover, corrosion could also 
cause contamination. 

Then, with accumulated sludge 
repeatedly being scoured off by the 
“back-washing” action, abrasion, 
too, could quickly damage the mesh 


in filtering out 
solids as small as 0.002” 


The R. P. Adams Company of Buf- 


and cause time out for replace- 
ment. 

By using Monel filter cloth, 
Adams has defeated the triple 
threat of corrosion, contamination 
and abrasion in the many industries 
in which their filter is now being 
used. 

Wire cloth and screens made of 
Monel or other INCo Nickel Alloys 
can play a big part in the trouble- 
free performance of many types of 
equipment. If your product calls for 
metal mesh, investigate these cor- 
rosion-resistant metals. All promi- 
nent weavers are producers of INCO 
Nickel Alloy wire cloth. For more in- 
formation, write: The International 
Nickel Company, Inc., 67 Wall St., 
New York 5,N. Y. 


mICKEL A> ALLoys 


MONEL + “K” MONEL - “S’MONEL - “R" MONEL 


Sheet...Strip...Rod... Tubing... Wire... Castings... Welding Rods (Gas and Electric) 


~ “KR” MONEL - INCONEL + “2” NICKEL - NICKEL 





HOW THE ADAMS SELF- 





The Adams filter consists essentially of a 
number of tubular filtering 
mounted in a single pressure-tight case 
Inlet water enters the filtering elements, 


leaves its solids inside the element, and 
passes into the main chamber and out 


through the outlet. 


The self-cleaning action is quite similar 
to the valve operation of an automobile 


engine. In this diagram, the Monel filter 


ing element at the extreme right is in the 
act of being cleaned. Compressed air from 
the compressor and timing device has lifted 


the valve stem in the center of the cylin 


elements 


drical element, closing the top valve and 


CLEANING FILTER WORKS 


opening the bottom valve. Cut off from the 
inlet supply of water, pressure inside the 
element drops suddenly. Pressure inside 
the main chamber then forces some of the 
filtered water back through the element 
(in reverse), cleaning the inside surface 
and carrying the accumulated sludge 
down through the bottom valve to the 
sewer. The whole process takes but a 
- few seconds, after which it begins in an- 
other element. 

The Adams Automatic Filter combines 
pressure filtration with fine straining abil- 
. ity. Various models range from 1,000 to 
2,000 g.p.m. 
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FUZON-O, the amazing 
formulation which 


grease, at 
effect 
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LOALIN... 





Thus far, Loalin (Catalin polystyrene) has made the closest 
bid to being “the one plastic best qualified to satisfy 
the greatest number of production and performance 
requirements”. All Loalin formulations are immune to 
acids, alkalies and alcohols, absorb the least water, 
possess high dimensional stability and offer exceptional 
insulating qualities. (One type resists heat distortion up 
to 236°F.). Loalin’s color range is rich, distinctive, out- 
standing . . . and, as the lightest of all plastics, Loalin 
assures the greatest product yield per pound. 

It is certain that when restrictions are withdrawn, Loalin 
will make up for the period during which its essential 
ingredients were allocated to the service of war’s more 
vital requirements. Catalin’s technical staff, during the 
interim, will be glad to outline the various types of Loalin 
and indicate to you some of the many new uses for this 
versatile, economical plastic material. Inquiries invited! 


CATALIN CORPORATION, ONE PARK AVE.,N.Y.16, N.Y, 


CAST RESINS « LIQUID RESINS « MOLDING COMPOUNDS 














Part of a lifeboat’s equipment 
includes the ‘‘Waterationer’ 
(pictured above). It was 
injection molded of Loalin by 
Maurice A. Lichten Co. 
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--.call Westinghouse 


Control properly selected and applied 
makes it easy to put motors through their 
paces... to stand up and deliver. Application 
of control can be greatly simplified also by 
making one supplier responsible for the entire 
motor drive. 

Westinghouse motor control not only 
covers the entire range of standard a-c and 
d-c controls and accessories for every type of 
drive, but many specialized types of control 
like those shown at left. Regardless of the 
job, you are assured of a completely co-ordi- 
nated installation. Call your Westinghouse 
office, or write Westinghouse Electric 
Corproation, P. O. Box 868, Pittsburgh 30, 
Pa. J-60587 





| 

ont t}| “ Selection of Westinghouse 
4 vi } standard motor control is 
greatly simplified by this 290- 
page Buying Data book. If you 
i do not have a copy, phone 
or write your Westinghouse 

office for Catalog 7000. 


bd 


- Westinghouse 


PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 


Motor Control 
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One of many industrial uses for Hycar synthetic rubbers 


RITICALLY needed manpower 
—lots of it—was required to per- 
form the 42 operations necessary in 
stretching each sheet of aluminum 
on presses like the one in the picture. 
Before each stretch the die, shaped 
like a huge half barrel, had to be cov- 
ered with grease so the metal would 
not stick. Then the formed metal had 
to be de-greased by a series of labo- 
rious, time-consuming processes. 
Then someone thought of using a 
rubber sheet between die and metal. 
Because it would still be necessary 
to grease the die to permit the rubber 
to stretch with the metal, a highly 
oil-resistant material was called for. 
Hycar synthetic rubber provided the 
answer here just as it has done in so 
many difficult industrial applications. 
Unaffected by the grease, Hycar sheets 


Hy 


keep the metal clean and eliminate 
the need for de-greasing; forty-two 
operations cut to 18; thousands of 
vital man hours made available for 
other work; $18,950 saved each 
year. And, because of their oil re- 
sistance, toughness and other in- 
herent properties, the Hycar sheets 
last indefinitely. 


Additional important properties of 


Hycar synthetic rubbers are shown. 


in the box at the right. Check the 
requirements of your rubber parts 
—molded, extruded, or calendered— 
against the list, keeping in mind that 
it is possible to select the desired 
combination of properties to meet 
established service conditions. You'll 
find, as have so many engineers and 
designers, that Hycar is the material 
to use for long-time dependable per- 





Reg. U.S. Pat. Of 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Sythe Rubbes 


ymber of oPeraz;,, 





Photo courtesy Douglas Aircraft Co., Inc., Tulsa Plant 


formance. Ask your supplier for parts 
made from Hycar. Hycar Chemical 
Company, Akron 8, Ohio. 








CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


EXTREME OIL RESISTANCE—insuring dimen- 

sional stability of parts. 

HIGH TEMPERATURE RESISTANCE—up to 250° 

F. dry heat; up to 300° F. hot oil, 

3. ABRASION RESISTANCE—50% greater than 
natoral rubber. 

4, MINIMUM COLD FLOW—even at elevated 
temperatures. 

5.LOW TEMPERATURE FLEXIBILITY—down to 

{ —65° F. 

6. LIGHT WEIGHT—I5% to 25% lighter than 
many other synthetic rubbers. 

7. AGE RESISTANCE—exceptionally resistant to 

checking or cracking from oxidation. 

. HARDNESS RANGE—compounds can be varied 

from extremely soft to bone hard. 

NON-ADHERENT TO METAL—compounds will 

not adhere to metals even after prolonged con- 

tact under pressure. (Metal adhesions can be 

readily obtained when desired. ) 


~ 
;? 


ad 


20 


°° 
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OTHER 
TYPICAL 
APPLICATIONS 





PHENOLIC 


Brush Handle 


Cigarette Box 





Strainer 





THERMOPLASTIC 


Coat Hanger 
parts 


Tool Handle 





mical 


LAMINATED 





: Door Knob 





Dishes 





Salt and Pepper Shakers 





Juice Extractors 








To reach a sound conclusion to your problem in plastics consult the skilled technicians — 
engineers and designers—of the General Electric Company. For advice on the successful 
application of plastics materials using all available processes of manufacture, write 
Section I-30, General Electric Company, One Plastics Avenue, Pittsfield, Mass., or call 
the General Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: ‘‘The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “‘The World 


Today’’ news every weekday 6:45 P.M. EWT, CBS. ‘’G-E House Party’’ every weekday 4:00 P.M. EWT, CBS 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Buy War Bonds 


GENERAL @ ELECTRIC 
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BERRY-FINISHED ROCKETS 


“Blast Japs Loose!” 


Navy rockets, one of the most ‘“‘production- 


pushed” items on today’s munitions program, 
are finished with Berry Brothers’ ‘‘production- 
pushing” specification finishes! Three coats in 
15 minutes! No “‘bottle-neck” on the finishing 
line here! 

The finishing system on one conveyor line 
rocket job is a spray coat of Berry Brothers’ 
3-183 Primer, air-dried five minutes—follow- 
ing with a spray coat of Berry Brothers’ 3-67F 
Olive Drab, infrared baked for three and a 


half minutes—and concluding with a second 


S = 


enamel coat, infrared baked for the same 
length of time. 

There are only two handling operations— 
on the conveyor and off. 

Do you need to speed up production? Is 
your finishing setup too involved? Too many 
handling operations? Feel free to utilize our 
production experience. Write our industrial 
finishing department. 


BERRY BROTHERS 


Paints - Varnishes:Enamels:Lacquers 


Detroit 7, Mich. Walkerville, Ont. 


BOSTON ¢@ JERSEY CITY ® CINCINNATI ® CHICAGO 
ST.LOUIS © INGLEWOOD, CALIF. © MONTREAL 
WINNIPEG *® TORONTO 


at . ~~ 


QUALITY FINISHES SINCE 1858 
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FAMOUS | 
"FA, Re STS Ml 


7 First Bicycle 


NEW DEPARTURE : Coaster Brake 











First Self-Sealed it : 
Lubricated-for-Life __ First Conveyér First Dual-Purpose 
Mine Car Bearing ~ Roll Bearing Ball Bearing 



















— First Self-Sealed Bearing First Engine with First Successful 
Lubiiccted-fortite Cylinders Cast en Bloc Treadle Roll Bearing 
Is for Textile Looms 
ny . 
yur 
a The name New Departure aptly 
tai describes an organization whose 


thought and action has ever been in 
advance of its time. 

A partial record of the “new de- 
partures by New Departure” is re- 
ported on this page. 

Well over 300 million New De- 
parture ball bearings are in this 
war, and we will stay with this task 
until the job is done. 






First Fan and 





) Pump Shaft Your future use of ball bearings 
Bearing Self-Sealed and might well take advantage of New 
Lubricated-for-Life Rockwell Hardness Tester Departure’s creative engineering. 


Wotung Kola Like a Fall 
NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT + DETROIT +» CHICAGO + LOS ANGELES 
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MASS PRECISION ano AIRFOIL SECTIONS 














Exactly different 


Ever hear of a machine to make parts that are eracily different? 
That’s actually what Nichols did for a group of aircraft designers . . . 
they needed accurate metal models of wings, 36 inches long and 6 
inches wide, with an infinite variety of airfoil sections—and they 
needed them in a hurry for wind tunnel tests. 

Nichols made such a machine to turn out any desired wing section 
accurately and quickly—so quickly in fact that the engineers, with 
this new tool, made nine years’ progress in one! 

This is an example of Nichols’ understanding of precision production 
problems, of Nichols’ unlimited source of engineering methods. In 
short, a sample of Nichols Mass-Precision. A booklet showing some 
of the products made for other concerns will be sent on your request. 


W. H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54, MASS. 


/ 


“Accurate’ 


ih 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTI 
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X-section shows 5 of the 7 anti-friction 

Needle Bearings used on Air Associates, 

Inc. gear reduction drive for aircraft. 

This #s typical of Torrington Needle 

Bearing use to get the high anti-friction 

performance from small design weight 
and space. 














Needle Bearings Give Increased Design and 


Operating Efficiency to Gear Reduction Drives 





Torrington Needle Bearings combine 
unusually high load capacity into a 
small, compact bearing with low co- 
efficient of friction that offers many 
design advantages. That’s why, in the 
widelyused gear reduction drive made 
by Air Associates, Inc. for the retract- 
ablelanding gears, canopies and other 
moving parts of so many fighter air- 
craft, the gears and shafts turn on these 
modern anti-friction needle bearings. 

Torrington Needle Bearings are 
light in weight and compact, yet engi- 
neered to stand up to high speeds and 
heavy loads. They also permit other 
weight and space savings in the de- 
sign of housingsand other component 
parts ...are easy to install, maintain 
and lubricate! 


Why not have these Torrington 
Needle Bearing advantages on the 
tools or machinery you design, build 
or operate? Our Catalog No. 32-A is 
packed with useful data on anti-fric- 
tion Needle Bearing applications 
ranging from kitchen appliances to 
textile and agricultural machinery. 
You should have this helpful data in 
your engineering and design files. 
Drop us a line and we'll gladly send 
you a copy. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland 
Seattle Chicago SanFrancisco Los Angeles Toronto 
London, England 
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SMOOTH 
and CONSTANT 
FEEL) RATE 


regardless of fluctuations 
in work resistance or 


hydraulic operating pressure 


Double Solenoid Type 
Push-button Operation 


IC KER § “Traverse and Feed Cycle” 
CONTROL 


These panels provide self-contained, compact control units 
for automatic machine applications where the cycle is a 
combination of rapid advance, one or two feeds, and rapid 
return motions. The two feed rates are infinitely variable 


within their ranges, and adjustments can be made during 


feed. Applications include drilling, reaming, boring, turn- 


ing, milling and swaging machinery. 

The hydraulic circuit in the panel employs the well-known 
Vickers Flow Control Valve in a “metering-out” circuit 
which means a smooth and constantly maintained feed rate 
for any given adjustment regardless of fluctuations in cutting 
tool resistance or changes in hydraulic operating pressure. 


Simplicity is evident from the fact that there are only two 


SaaadieR onan thhena:.seate.aa toon 


PANELS 


working parts that move. Many standard modifications are 
available; feeds can be in either direction or both direc- 
tions; operation is by single or double solenoids integral 
with panel, separate solenoids or pilot pressure. Practically 
any cycle sequence can be obtained. See Bulletin 41-10 for 
complete information. 

Vickers Application Engineers will gladly discuss with 


you how “hydraulics” can be used to your advantage. 


VICKERS Incorporated 


14154 OAKMAN BLVD. « DETROIT 32, MICHIGAN 


hees 


Representative of More than 5,000 Standardized Vickers Units. 
for Every Hydraulic Power and Control Function 
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How Army Ordnance Develops 





Weapons For Its “Customers” 


LT. COL. DAVID W. HOPPOCK 


Chief, Control Branch, Research and Development Service 
Ordnance Department 







Like most industrial concerns, large and small, the Army Ordnance Department designs 
new weapons to meet the needs of its customers. Customers of Army Ordnance in- 
clude most of the rest of the Army, both ground and air, the Marine Corps and, for 
the first time in history, the armed forces of other nations—our Allies. This article 
details research procedures, and discusses the development of our newer weapons. 





































SUCCESSFUL manufacturer gets 
the ideas for some of his 
new products from his cus 

tomers. Others he originates himself as 
a result of his own research staffs and 
idea men—so does Army Ordnance. 
The business executive is spurred by the 
profit motive. Army Ordnance officers 
and engineers are motivated by high 
professional standards and the know)- 
edge that every new or improved 
weapon will give our fighting men a 
margin of battlefield superiority that 
will help to shorten the war and save 
countless lives. 


Research and Development 
Organization 


Major General L. H. Campbell, Jr., 
Chief of the Army Ordnance Depart- 
ment since June 1942, places great im- 
portance on research and development 
and has set up one of the three major 
divisions of the Ordnance Department 
with just this fundamental job. The 
Research and Development Service, as 
it is called, is under the direction of 








As men of First Army move through Germany they are often forced to resort to 
extreme measures in house to house fighting. Here an M-36 tank destroyer 
(heavier and slower, but with a more powerful gun than the M-18), a Yank- 
mained “bazooka” and rifle carry the fight to the enemy on the road to Duren. 
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Major General G. M. Barnes, a dis- 
tinguished scientist and soldier. Re- 
search and Development is completely 
free to spend its own funds and con- 
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BIRTHPLACE OF NEW WEAPONS— THE ORDNANCE TECHNICAL COMMITTEE 








CHIEF’ OF ORDNANCE i 











ORDNANCE TECHNIGAL COMMITTEE 





MEMBERSHIP: 


of Ordnance Department. 


Using Arms, as shown on left, plus 
Chiefs of Major Divisions and Branches 


INDUSTRIAL SERVICE 


Manufactures and procures items of 


Ordnance standardized by O.T.C. 








RESEARCH AND DEVELOPMENT SERVICE 


Conducts research and development 
programs upon recommended O.T.C. 








GENERAL FUNCTION: 


and related matters. 





To consider and recommend technical 
action upon all matters affecting Ordnance 
Materiel designed for the Armed Forces, 





FIELD SERVICE 


Stores, issues and maintains Ordnance ~ 
items standardized by O.T.C. 























ANTI-AIRCRAFT 
ARMORED COMMAND 
COAST ARTILLERY 
CAVALRY 

FIELD ARTILLERY 
INFANTRY 

TANK DESTROYERS 
ELECTRONICS 


ARMY GROUND FORCES 








ARMY SERVICE FORCES 


C.W.S. 
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MARINE CORPS 
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duct development programs with ab- 
solutely no interference from those re- 
sponsible for production, although, of 
course, new weapons must be designed 
with ultimate mass manufacture in 
mind. This freedom from control of 
those responsible for mass production 
is a great spur to development—a spur 
which has not existed in many military 
and industrial organizations. Those 
responsible for Ordnance production 
share the reluctance of all produc- 
tion specialists to face the cost in time 
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and money involved in retooling for 
a new type of product. And the Army 
cannot key its retooling to seasonal 
demand fluctuations as does the auto- 
mobile industry. Thus the importance 


of an operationally independent. Army , 


research and development group. 

New developments are initiated and 
successful developments standardized 
for mass production and issue through- 
out the Army in weekly meetings of the 
Ordnance Technical Committee, a high- 
ranking, hard-working body which 


Major General L. H. Campbell, Jr., 
Chief of Ordnance. He estabished 
an independent research and devel- 
opment organization and gave it 
freedom to “go to town.” World- 
famous, General Campbell fully ap- 
preciates that technical superiority 
is of equal importance to quantity 
superiority in modern war. 


Major General G. M. Barnes, Chief 
of Army Ordnance’s vast research 
and development program. Work- 
ing with organized science and in- 
dustry, he is responsible for the- 
design of the majority.of our Army 
weapons on the battle-field today.. 





meets every week and whose many 
sub-committees. are in almost continu- 
ous session. In this committee, Ord- 
nance design, production and mainte- 
nance men nieet with representatives of 
all their customers, listed on the left 
side of the atcompanying chart. When 
originating new development projects, 
the Committee concentrates on estab- 
lishing “military characteristics” for 
the new weapon or vehicle fo be de- 
signed. For a tank these would include 
weight, height, width, armor protection, 
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armament and automotive performance 
characteristics, such as ability to climb 
hills, ford streams and negotiate muddy 
terrain. 

When the Committee decides to 
standardize a weapon, it must not only 
decide that the new item has met mili- 
tary characteristic requirements, it must 
also consider all the many other com- 
plex problems of production,- supply 
and maintenance. 

The usual new weapon goes through 
the following major steps: 


1. The idea is conceived, military 
characteristics formulated and _ the 
project initiated by agreement of all 
concerned who hold membership on the 
Ordnance Technical Committee. 

2. A preliminary design is made by 
Ordnance officers and engineers, 

3. The project is assigned to an Ord- 
nance Arsenal, a scientific agency either 
governmental or private, or to an iridus- 
trial concern. (Today the majority go 
to private industry.) This facility com- 
pletes the design and. produces pilot 
models. 

4. The pilots are first tested at the 
Ordnance Department’s own Aberdeen 
Proving Ground. It may be sent back 
to the developing agency several times 
before it proves satisfactory to Ord- 
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M-18 tank destroyer on the road in France. 
caliber air-cooled machine gun. Specifications: speed 55 m.p.h.; hand and power tur- 
ret, 360 deg., power traverse; over-all length 203% in.; width 110 in.; height 102 in. 
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nance. Only then is it sent on to the 
potential customer. 

5. The Service Boards, which are 
tactical and technical testing grounds 
of the combat branches of the Army, 
then give the new development a thor- 
ough service test under field condi- 
tions. For instance, the Infantry Board 
at Fort Benning, Ga., will, among other 
tests, give the new item to troops on 
an exhaustive maneuver, or the Air 
Force will turn it over to returned com- 
bat flyers at its Eglin Field in Florida. 

6. After being pronounced battle- 
worthy by the Service Boards and after 
full approval by the various interested 
headquarters in Washington, the new 
weapon is placed before the Ordnance 
Technical Committee for standardiza- 
tion. 

7. The new item is placed in mass 
production and issued to combat troops. 


The Army Ordnance Department is 
responsible for all lethal weapons, am- 
munition and automotive equipment for 
the Army Ground Forces, Army Air 
Forces, Marine Corps and to a certain 
degree, for the Navy and Allied Armies. 
This field includes small arms and can- 
non, rockets, aircraft weapons and 
bombs, mines, fire control, trucks, auto- 


mobiles, tanks and other combat vehi- 








cles. Of a total of 1,830 major 
weapons, more than two-thirds have 
been developed since Pearl Harbor. 


Development of “Hellcat” 


An interesting development story is 
that of the 76 mm. Gun Motor Carriage 
M-18, the tank destroyer popularly 
known as the “Hellcat.” We read 
many accounts of how these uniquely 
American weapons knock out scores of 
the largest German Tiger and Panther 
tanks, but just how did these engineer- 
ing miracles, which did not even exist 
on paper before the war, happen to be 
ready in quantity just when they were 
most. needed? 

About the time of Pearl Harbor, the 
Army quietly set up its now famous 
Tank Destroyer Commagd and gave its 
commander, Major General A. D. 
Bruce the vague but vital mission of 
finding a means of stopping the German 
type of blitzkrieg tank warfare. The 
German tactic, now the classic tank 
technique, was to concentrate armor 
against the enemy line, achieve a break- 
through and then fan out, destroying 
rear area supplies and communications. 
The Tank Destroyer Board decided that 
a concentration of armor could always 
break through a wide front line and the 













It mounts a 76 mm. gun and a 50 



































U. S. equipped free French soldiers fire from behind a rock 
pile at the retreating German forces near Chatteaufort, France. 


tactical solution called for a weapon 
that could be held in reserve and rap- 
idly maneuvered to meet and destroy 
the tank break-through. 

Since German tanks could travel as 
fast as 25 miles an hour, the ideal 
tank destroyer should be able to travel 
cross country at twice that speed to in- 
tercept them and also mount a gun that 
could penetrate the heaviest known 
German armor. A tracked vehicle of 
that size—in fact of any size—that 
could travel 50 or more miles per hour 
was unknown. But the Tank Destroyer 
Command put the job up to Army Ord- 
nance. To get the speed and fire power 
they were willing to sacrifice a certain 
amount of armor protection and _ all- 
around gun traverse, but the resulting 
tank destroyer must have the speed, 
maneuverability across all types of ter- 
rain and that all-important character- 
istic of all American fighting vehicles— 
reliability. Finally, time was of the 
essence; quantities of the new weapons 
were needed “yesterday.” 

This was a tremendous challenge to 
Army Ordnance—but they were not un- 
prepared. They had already been 
quietly working on the design of the 
ideal anti-tank gun, a slimmed down 
version of the time-tested, high velocity 
three inch anti-aircraft gun, which, 
provided with armor-piercing ammuni- 
tion, made a beautiful design for a 
turret mounted anti-tank gun. As a 
result they were able immediately to 
give the Tank Destroyers a premium 
they had wanted but had not dared to 
specify, an all-around. 360-deg.. power- 
operated turret. 

And in its efforts to improve the 
power train of our tanks, Army Ord- 
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nance had been working closely with 
the automotive industry towards some 
kind of effective fluid drive, to relieve 
tank drivers of the heavy burden of 
conventional gear shifting. The Buick 
Division of General Motors had the 
most promising development, the 
“torque-matic.” So, for this and its 
other qualifications, Buick was chosen 
as the developing agency. 

Buick engineers and executives were 
called into Ordnance headquarters, 
shown the tentative layouts and given 
the performance characteristics. Did 
they think they could produce the ve- 
hicle? Buick responded with the char- 
acteristic cooperation American indus- 
try has shown throughout this war. 
They rose to the technical challenge 
and let the lawyers worry about price 
and contracts later. 

In addition to the armament layout, 
Ordnance also proposed torsion bar sus- 
pension, here-to-fore not used on any 
American combat vehicles. although 
patented by Genera] Barnes some 10 
years earlier and copied by the Ger- 
mans. Torsion bar suspension would 
provide greatly improved riding char- 
acteristics and a stable gun platform for 
those occasions when the fast-moving 
tank destroyers would have to fire on 
the run. 

To make a long story short, Buick 
produced the first pilot model consid- 
erably less than a year after the job 
was given to them. After Ordnance 
tests at Aberdeen, the pilot models 
were sent to the Tank Destroyer Cen- 
ter at Camp Hood, Texas. When the 
officers and men of the Tank Destrovers 
found out what they could do in 
maneuvers with a full-tracked vehicle 


that could do not only 50, but 55, miles 
an hour, their enthusiasm knew no 
bounds. Here was the answer to their 
primary tactical problem. Equally im- 
portant in the long run, Buick had 
built remarkable reliability into the 
vehicle and Army Ordnance had incor- 
porated amazing accuracy into the new 
76 mm. gun. 

The 76 mm. gun motor carriage was 
promptly standardized and put into 
mass production. It first saw action in 
the Mediterranean Theater and when 
the time came for the big invasion of 
France it was thoroughly proved, tech- 
nically and tactically. The rest of the 
story is current history. 


Developing the Bazooka 


Not all Army Ordnance developments 
follow such a smooth rapid path of re- 
quirement, development, test, accept- 
ancé, mass production and immediate 
success in battle. Many have a slow 
and tortuous history, beset with disap- 
pointments and failure at first to meet 
field acceptance—just as is the case 
with many ultimately successful com- 
mercial products. 

Consider the case of the now famous 
“bazooka.” About 10 years before 
Pearl Harbor a young Ordnance officer 
named Skinner, now Colonel L. A. Skin- 
ner, had an idea that the rocket, which 
had been used off and on as a mili- 
tary weapon for hundreds of years until 
the advent of modern high-velocity 
cannon, might give the foot-soldier a 
portable weapon with much greater fire- 
power than the rifle. Ordnance funds 
were so meager that his superiors gave 
him scant official support, feeling that 
they had to use every penny of avail- 
able funds to develop modern conven- 
tional weapons, so that in case of war 
our Army would at least have some 
basic designs with which to fight a war. 

So at first Captain Skinner worked 
on his idea in his spare time and in his 
own little home shop. But well before 
Pearl Harbor, his superiors in the Ord- 
nance Department realized that he was 
on the track of a possibly revolutionary 
infantry weapon, so they gave him en- 
couragement, and, as soon as it was 
available, money and skilled assistants. 
By combining his recoilless rocket with 
the shaped charge type of ammunition 
which depends upon blast rather than 
striking velocity to penetrate armot, 
they saw great potentialities in this 
strange new shoulder weapon. 

After painstaking tests and. many 
redesigns of launcher and ammunition? 
the Ordnance Department felt the time 
was ripe to unveil the new weapon t 
the General Staff. One sunny after 
noon in a hidden valley just outside 
Washington. Colonel Skinner put th 
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strange looking stove pipe to his shoul- 
der before a small group of the highest 
ranking War Department officers and 
the Secretary and Under Secretary of 
War. He calmly took aim at an empty 
tank several hundred yards away. From 
the “bazooka,” came a burst of flame 
(but no recoil) and then a_ heavier 
roar as the high explosive shaped 
charge blasted into the tank and set it 
on fire. 

To the General Staff, the revolution- 
ary tactical aspect of this new device 
was immediately apparent. For the 
first time in military history, an indi- 
vidual soldier could confidently attack 
a tank from the security of a foxhole 
or the concealment of foilage or build- 
ings. Previously only a powerful anti- 
tank gun weighing at least several tons 
and requiring a sizeable crew could 
afford to fight it out with a tank. The 
Staff ordered Ordnance to go ahead full 
speed with further refinements in de- 
sign and to get into production as soon 
as possible. Further tests and early 
battlefield experience resulted in many 
refinements and improvements. Early 
types of rocket propellant powder were 
found to be quite sensitive to tempera- 
ture variations, seriously affecting the 
rate of powder burning and causing 
erratic flight. It was necessary to im- 
prove the functioning of the shaped 
charge head and of the fuse. But these 
problems were solved as rapidly as pos- 
sible and today no group of Ameri- 


can soldiers feels equipped for battle 
without its quota of “bazookas.” 

In developing and perfecting the 
bazooka, Ordnance drew upon the skill 
of Industry and the nation’s scientists, 
mobilized and organized under the Na- 
tional Defense Research 
headed by Dr. Carl Compton. 

Highest professional tribute paid to 
the bazooka was by the Germans, who, 
after it began to destroy great numbers 
of German tanks, practically a 
“Chinese copy,” increasing the caliber 
slightly from the American 2.36 “to 
88 mm. or almost 3.52.” (When one 
nation copies another’s weapons they 
always try to make the copy a little 
bigger, as a matter of professional 
pride.) However, to date, the German 
weapon has not proved reliable, as is 


nade 


attested by the capture of numerous 
German documents prescribing to 
troops the special precautions and con- 
ditions under which it must be used 
This is not true of the 
weapon. 


American 


240 Mm. Howitzer 


When the “National Defense” emer- 
gency period began in 1940, our Army 
lacked pilot models of modern 
heavy artillery. Although heavy artil- 
lery had never been made, let alone de- 
veloped, outside of a governmental 
arsenal, General Barnes turned to in 
dustry for detailed design and develop 
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ment of the giant 240 mm. gun car- 
riage. largest piece of truly mobile field 
artillery in any army. The problem was 
one of detailed, complex and difficult 
design requiring a large engineering 
staff. After a careful survey, the 
Bucyrus-Erie Company was 

Several 


chosen. 

veteran ordnance engineers 
assigned to contribute their 
“know-how” to the task, Soon a wooden 


were 


pilot model was ready for the inspec- 
tion of Ordnance officers and Field Ar- 
tillery Board members. With a few 
changes, the mock-up was pronounced 
satisfactory and the first metal pilot 
The howitzer tube 
was rifled at Watervliet Arsenal and the 
fire control instruments assembled at 
Frankford Arsenal. The entire weapon 
was then assembled at Milwaukee. 
Just after the fateful 
1941, General Barnes in Washington 
received a call from Milwaukee that the 
shipment. 


began to take shape. 


December 7, 


pilot model was ready fo 
\lways proof-minded, General Barnes 
thought, why not give the new weapon 
a rigorous test on its way to the Prov- 
in Ground? So he ordered a detail 
of soldiers to Milwaukee to drive the 


new monster weapon cross country to 


Aberdeen in the dead of winter. And 
except for a lot of worry about the 
strength of highway bridges en route, 


made without incident. 
Aberdeen proved its fire- 
power as reliable as its road endurance. 


The Field Artillery Board at Fort Bragg 


the trip was 
Firings at 
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An M-12 self-propelled artillery unit, mounting a 155 mm. gun, sends a shell at German posi- 


tions across the Moselle River in Belgium. The “Long Tom” i 


is moun 


ted on a General Sherman 


M4 tank chassis and is the most powerful piece of self-propelled artillery in the battlefield. 
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were enthusiastic at its performance and 


the 240 mm. Howitzer was put into 
production in time to train gun crews 
for action in the Cassino break through 
in Italy. By the time of the big in- 
vasion, this weapon was ready to blast 
paths through German pill-boxes and 
knock out bridges far behind enemy 
lines. 


Components 


Less spectacular than the develop- 
ment of major weapons, but of equal 
importance, has been the careful engi- 
neering of components which give our 
troops that narrow margin of superior- 
ity which often is the difference be- 
tween victory or defeat. All of our 
tank turrets. for example, are pro- 
vided with hydraulic turret traversing 
mechanisms whose gear trains have no 
measurable backlash. Since most tank 
battles are decided in the first few 
seconds by whoever fires the first 
aimed shot, the importance of this 
perfect fingertip control cannot be ex- 
aggerated. 

Many careful design efforts have 
gone into the development of the re- 
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Giant 240 mm. Howitzer mounted in firing position. 


mote control systems, whereby four 
guns of a battery are continuously 
aimed and fuse data set by one anti- 
aircraft director. 


These and _ thousands of _ other 
mechanisms contain design features 
tested under battle conditions far 


worse than those likely to be encoun- 
tered in peacetime. Much of this de- 
sign “know-how” has been absorbed 
into industry by the same men who 
have helped the Ordnance Department 
throughout the war. Many other new 
design techniques will not find wide 
use until the war is over. 

Following this general pattern, the 
Army Ordnance Department has newly 
developed during the few years of this 
emergency almost every one of the 1,830 
major standard ordnance weapons now 
performing so successfully on our 
world-wide battlefields. Every available 
source of sound ideas, scientific skill 
or solid engineering ability has been 
utilized. Guided by Ordnance experi- 
ence and the using service require- 
ments developed at service boards and 
from battlefield experience, American 
science and industry have been welded 
into a close working partnership with 


Army Ordnance which have given ou 
troops not only the most weapons but 
also the best weapons of any army 
in history. 

One might think that with our armies 
now fully equipped and successfully on 
the offensive in both Europe and the 
Pacific, the ordnance research and de- 
velopment program would be slowing. 
Quite the contrary. The more our 
armies get into battle, the more re- 
quirements come to Army Ordnance for 
yet newer and better weapons to speed 
victory and save lives. Today new 
weapons or improved weapons are 
being put into production at the rate 
of almost 50 new types a month, and 
there is no indication that this rate 
will slow until final victory. And al- 
though the pace will slow when peace 
comes, our Army Ordnance Depart- 
ment expects to continue an intensive 
research and development program for 
they believe the nation has learned that 
the best way to prevent war is to be 
technically superior to any potential 
aggressor. With this foundation, the 
productivity of American industry and 
the valor of the American soldier can 
do the rest. 











This is the largest piece of mobile field 
artillery in the world and represents several years of intense development by Ordnance and Industry. 
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Engineering Planning— 






Principles and Methods 


JAMES E. THOMPSON 


Chief Engineer, Booth Manufacturing Corporation 


Third in a series of articles on engineering organization and methods. 


The basic functions of coordination, planning, and scheduling are dis- 


cussed in detail and typical examples of record forms are included. 


NGINEERING planning can be, 

considered under the four basic 

functions of coordination, plan- 
ning, scheduling, and cost reporting. 
The coordination, planning, and sched- 
uling functions properly become units 
or subdivisions of the planning group. 
Cost reporting is a service function of 
the cost control group, and is not nec- 
essarily an activity of the planning 
group. 

Before considering the detail opera- 
tion of engineering planning it is de- 
sirable to define the basic aims of that 
activity. These are to maintain a cur- 
rent data on the department’s work ca- 
pacity; establish schedules, completion 
dates, priorities and effectivities for all 
work; control the authorization of all 
work accomplished: guide engineering 
supervisors in planning work; main- 
tain current progress records; exercise 
remedial action to prevent lagging be- 
hind schedule: advise management of 
delays beyond the contro] of planning; 
maintain complete case histories as a 
basis for future planning; and deter- 
mine current and future man-power re- 
quirements in the light of current and 
future work-loads. 

In a small engineering department 
the entire planning activity may be 
handled by a single person. Large de- 
partments require a correspondingly 
larger planning unit, with a planning 
manager and personnel individually re- 
sponsible for coordination, planning 
and scheduling functions. Operation of 
the planning unit will be the same in 
each case, as the basic aims are identi- 
cal, 

Detail metZods, forms and routine of 
the planning unit will vary with each 

ngineering department, according to 
the nature of the product, caliber of 
available personnel, and top manage- 
ment preference. Therefore, no attempt 

made herein to establish detail me- 

ianics of engineering planning. In- 
stead, the operating plan of each basic 
function, and the coordination necessary 
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Fig. 1—Master change record form, for revisions negotiated with the customer 
on government contracts, is also used by the customer to request changes. 


between functions are discussed. Oper- 
ational details can be established to suit 
individual needs. 


Coordination 


Planning begins with coordination. 
The coordination unit receives all in- 
coming correspondence, requests for 
data, change requests and specifications. 


These are recorded and analyzed before 
action is taken by the engineering de- 
partment to determine whether the cor- 
respondence or other request requires 
work by direct-labor personnel and 
thereby effects the departmental work- 
load, or simply demands an answer from 
an engineering executive. 

In the latter case the request is as- 
signed a due-date and directed to the 
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executive best able to supply the an- 
swer. Follow-up is maintained to make 
certain that the answer is forthcoming. 
The answer may be submitted to the 
chief engineer for approval and signa- 
ture prior to forwarding to the re- 
questor, or perhaps only a copy is for- 
warded to the chief engineer, depending 
upon the plan for handling outgoing 
correspondence. 




















When the request requires expendi- 
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Fig. 2—Master change record progress report furnished interested departments 
requiring information on current progress of master changes. 


Fig. 3—Engineering load record lists all active work orders, keeps supervisors 
informed of work-load, and management informed on work-load and progress. 


Fig. 4—Typical engineering work order. On extensive jobs, a detailed listing 
of new, revised and cancelled drawings accompanies this order. 


Fig. 5—Schedule status report shows the progress on all active work orders. 


direct-labor the coordination 
unit informs the planning unit of the 
request, its general effect upon engi- 
neering including the estimated en- 
gineering work required, time of job 
completion, and the priority or relative 
importance of the job. Establishment 
of a priority is vitally important. This 
guides the scheduling unit in fitting 
the new job into the structure of exist- 
ing jobs, and insures intelligent deci- 


ture of 






sions in rescheduling existing jobs to 
permit rapid completion of important 
new assignments. 

In some cases the requested comple- 
tion date cannot be met, owing to a 
heavy load of important current work. 
Coordination must then effect a satisfac- 
tory compromise with Scheduling to ar- 
rive at an adjusted due-date. The ef- 
fective serial number of a requested 
change affecting production of a com- 
pany product is obtained from engineer- 
ing scheduling in coordination with the 
factory production control department. 
Coordination is then in a position to in, 
form the requestor of the action to be 
taken, scheduled completion data for 
engineering, and in some cases the ef- 
fective serial number of the change on 
the production line. 

When the requestor’s approval is re- 
quired before actual engineering can 
begin, the data is forwarded to the re- 
questor on the basis of completion with 
a specified time after receipt of ap- 
proval. Further actoin is held in abey- 
ance while awaiting confirmation. These 
cases often occur when the requestor is 
the customer, and in particular when 
that customer is the government. For 
warding of data regarding requested 
changes is handled by a master change 
record system in the case of govern- 
ment contracts involving _ aircraft. 
wherein the same type form is used 
both by the customer to request changes, 
and by the contractor to forward data 
relating to changes. A master change 
record progress report, is maintained 
by Coordination as a record of current 
progress of master changes, and the 
status of each. 

An engineering load record is kept by 
Coordination, and copies are issued to 
all engineering supervisors and execu- 
tives once each week. This record lists 
all active engineering work orders, and 
keeps all supervisors informed of the 
work-load for their groups. It also keeps 
management informed of the over-all 
load of the engineering department, and 
the progress being made on each job. 

The engineering load record in com 
bination with a correspondence assign- 
ment record is used for follow-up on all 
active engineering work. This follow-up 
must be aggressive to insure prompt 
action in each case, and Planning is 
empowered by management to not only 
request, but also to demand that the 
assigned work be accomplished by the 
scheduled dates. 

A company engaged in government 
contracts must follow numerous speci- 
fications related to design, materials 
and processes. These are frequently 
changed by the government, and new or 
revised specifications are being con- 
stantly received by the contractors 
Control must be exercised over their 
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usage to prevent confusion within the 
contractor’s organization, and to avoid 
needless expense in changing manu- 
facturing methods and materials to 
conform to new specifications. 

The coordination unit controls over 
new and revised specifications. These 
are screened before release to the en- 
gineering library and other files within 
the factory. A list of new and revised 
specifications, showing the effect of 


‘each, is periodically sent to all engi- 


neering supervisors and executives. At 
the same time the list of effective de- 
sign specifications for each active proj- 
ect is revised accordingly. 

Choice of using a new design specifi- 
cation depends primarily on whether it 
is mandatory, and secondly on its pos- 
sible advantage to the company. New 
and revised material and process specifi- 
cations are normally used without hesi- 
tation, as it is rare for changes in these 
to have far-reaching effects. On the 
other hand, attempts to purchase mate- 
rial to obsolete specifications or to ob- 
tain subcontracted process work to ob- 
solete specifications will invariably re- 
sult in complications. 

Coordination also forwards all out- 
going correspondence and data, or re- 
ceives copies of correspondence, to per- 
mit closing out follow-up records. The 
actual forwarding of prints to the fac- 
tory, however, is done by the engineer- 
ing release group, and Coordination 
receives a copy of each job ticket re- 
leasing prints during the progress of a 
job. The scheduling unit informs Co- 
ordination when a job is complete. 


Planning 


The net phase is actually planning 
the job, followed by work orders au- 
thorizing accomplishment of the actual 
work. This is done by the planning 
unit, which analyzes each job to deter- 
mine the required work, and segregates 
this into the individual responsibilities 
of each engineering group. Some of the 
operations may be executed concur- 
rently; others must be consecutive. In 
each case the routing is considered 
when planning the job and estimating 
man-hours for each operation. The per- 
son or office responsible for managing 
the job insure final consolidation of its 
parts to form the whole for delivery to 
Coordination is determined. and noted 
on the work order. 

\ preliminary work order showing 
desired due-dates and estimated times 
tor each phase and the complete job is 
torwarded to the scheduling unit. If 
current engineering work load permits 
integrating the new job the preliminary 
work order is approved by scheduling 
and returned to planning. Frequently 


the current load is such that the re- 
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quested dates cannot be met. Then the 
coordination, planning and scheduling 
unit supervisors must confer and arrive 
at a due date that can be met, and still 
satisfy the need for the new job. 

When the due-date cannot be met in 
a satisfactory manner, the matter is 
referred by the planning manager to 
the chief engineer for a decision. Such 
cases result when the current work-load 
prevents addition of new work. This 
condition can be solved by either post- 
poning the new work by rescheduling 
current work to provide time, or by ob- 
taining additional personnel. In any case 
the action required becomes a man- 
agement decision, based upon the facts 
presented by Planning. 


Revised Work Orders 


The corrected work order is submit- 
ted to the chief engineer for approval, 
followed by issuance of copies to all 
engineering supervisors affected by its 
provisions. Account numbers for the 
recording of time expended against the 
work order are shown for each engineer- 
ing group. 

Revised work orders are occasionally 
necessary because of changes in the 
nature of the job, or schedule changes. 
These are issued upon notification from 
the coordination unit. Coordination is 
kept informed of changed requirements 
by the executive in charge, and of neces- 
sary schedule changes by the schedul- 
ing unit. These revised work orders are 
also approved by the chief engineer 
prior to release. 

Records are maintained of estimated 
and actual times on all jobs. Investiga- 
tion of causes is made when a job meas- 
urably exceeds or falls short of the esti- 
mate. These data on actual time ex- 
penditures on previous jobs serves as 
the basis for future planning. Time es- 
timates will become increasingly accur- 
ate as more factual data is accumulated. 
assuming that reasonable correction is 
made for detail variations between sim- 
ilar jobs. 

{ll estimating is done-on the basis of 
80 percent effective application of la- 
bor. The remaining 20 percent is allo- 
cated to unforeseen contingencies, such 
as absentees, illness, personnel changes 
and the like. Thus, when converting 
man-hour estimates to calendar-weeks 
a 40-hr. effective work-week is assumed 
for departments operating on a 48-hr. 
normal work-week. 

The time required to accomplish vari- 
ous types of engineering work will vary 
greatly with different companies, as it 
is influenced by caliber of personnel 
and management efficiency. It is not 
practicable to give more than compara- 
tive data on engineering time expendi- 
tures in this discussion. Experience of 














several companies engaged in the manu- 
facture of large, complex vehicles, for 
instance, shows this relationship be- 
tween layout and detail drafting time. 
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Equipment 
Structural Installa- Mechanical 
Design tions Design 
Layout] 30% 50% 10% 
time 
Detail 70% 50% 30% 
time 








Development engineering is defined 
as preliminary design of the product, 
engineering necessary to construct an 
experimental article, and testing of the 
article. Records indicate that develop- 
ment engineering normally represents 
30 percent of the total expenditure. 

Checking of engineering drawings re- 
quires a minimum of 10 percent of the 
time expended to prepare the drawings. 
Thus personnel plans for an engineering 
department should be based on a min- 
imum of one checker for every 10 
draftsmen. ° 

Some engineering departments use 
drawings prepared upon paper or cloth 
exclusively. Prints of drawings re- 
quiring preparation of developed pat- 
terns are sent to the loft or template 
department. Other engineering depart- 
ments use metal drawings for such 
parts, and the developed template is 
accurately drawn upon metal sheet. 
Copies are reproduced by photographic 
or other suitable method and forwarded 
to the shop for use as templates. Metal 
drawings require considerably more 
time than those prepared on paper or 
cloth. The records of one large aircraft 
company indicate that metal drawings 
require 50 percent additional drafting 
time, 80 percent more checking time. 
and 10 percent additional engineering 
floor space. 

During preparation of time estimates 
for a new job it is necessary for Plan- 
ning to consult with the engineering 
supervisors affected by the job. In the 
case of an entirely new project, wherein 
records of similar work do not exist, it 
follows that Planning must be guided 
by the viewpoints of these supervisors. 

Occasionally it will be found that a 
supervisor considers estimating impos- 
sible because too little is known about 
the job. In such cases the supervisor 
will have to agree that there is a cer- 
tain minimum time which the job must 
require, and a definite maximum that 
will not be exceeded. With this basis 
it is usually possible to arrive at a 
reasonable accurate intermediate value. 

When an entirely new project is first 
planned, the calendar-time indicated is 
often unreasonably long, and execu- 
tives and supervisors may have to be 
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consulted to arrive at some method of 
shortening the time span. This can 
usually be done by telescoping the 
schedule through concurrent accom- 
plishment of various phases by ex- 
change of advance information between 
groups and departments. The release 
of advance information must be con- 
trolled, and should be made a resonsi- 
bility of the person in charge of the 
project, so that time will not be lost 
on work spent on erroneous or incom- 
plete advance information. 

A vexing problem that frequently 
arises is to determine when a complex 
project is actually complete, and all in- 
formation released. This condition can 
be avoided by spending sufficient plan- 
ning time and providing a detailed 
breakdown of the job on the work or- 
der; followed by revision of the work 
order whenever requirements change 
for any phase. 

Considerable detail is required to sat- 
isfactorily break down the work order 
for a large project. For instance, an ac- 
tual order authorizing engineering on a 
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single-engine, two-place attack airplane 
lists 364 layout, installation and assem- 
bly drawings for the job, and shows the 
estimated quantity of drawings and 
man-hours for each item. This list ,is 
revised and reissued when necessary, 
and upon all items being complete the 
initial release of engineering informa- 
tion is obviously completed. 


Scheduling 


The scheduling unit is the pivotal 
point of the entire engineering plan- 
ning function, since it must determine 
the feasibility of all proposed work, 
and expedite ell current jobs. Effective 
scheduling requires realistic thinking 
based upon factual data. Information 
furnished management regarding the 
department’s work capacity, and pos- 
sibility for meeting due-dates must be 
accurate, and not colored by wishful 
thinking. Management, on the other 
hand, must be willing to accept this in- 
formation as ‘basic, and not insist upon 
accomplishment of the impossible. 


Fig. 6—Engineering summary of drawing releases, issued daily or weekly, indicates progress in release of drawings for 
each project. Planning in this example refers to manufacturing planning in the factory production department. 


Scheduling must also be flexible. The 
most carefully prepared schedules may 
be suddenly upset by unforeseen 
changes or failures of experimental de- 
signs. When this occurs the scheduling 
unit must be able to rapidly improvise 
or reschedule to meet the new condi- 
tions. 

The basic data for scheduling re- 
quires records of the work capacity of 
each group or section within engineer- 
ing, and of the department as a whole. 
These records are based upon the type 
of work, such as layout drafting, detail 
drafting, weight analysis, strength analy- 
sis, drawing checking, parts listing, 
technical writing, and the like. Records 
for all current work are also necessary. 
showing the work load for each engi- 
neering employee, group and section; 
and for the department as a whole. Ob- 
viously, the essence of scheduling is to 
maintain proper balance between work 
capacity and work load. 

Progress records kept for each active 
work order, show actual completion 
against scheduled completion with ref: 





Propuct ENGINEERING — JuNE, 1945 

















igs for 
le 


le. The 
les may 
foreseen 
ntal de- 
eduling 
aprovise 
y condi- 


ling re- 
acity of 
mgineer- 
a whole. 
the type 
g, detail 
th analy- 

listing, 
Records 
ecessary. 
ich engi- 
section; 
hole. Ob- 
ling is to 
een work 


ich active 
ompletion 


with ref- 


NE, 1949 








erence to both man-hours and calendar 
days. Other records show the progress 
of all drawings through the engineering 
department checking, approval and re- 
lease system. Whenever schedules are 
delayed, or when a possible delay can 
be foreseen, remedial action is taken to 
place the job on schedule. This action 
may require reallocation of personnel, 
authorizatoin of overtime work for a 
brief period, allocation of a portion of 
the job to another group, or the pro- 
curement of additional personnel. 

Accumulated factual data permits 
Scheduling to forecase future man- 
power requirements, on the basis of 
known and estimated future work loads. 
This forecast of future requirements is 
maintained for a minimum period of six 
months, in addition to the record of cur- 
rent manpower requirements. 

All engineering ‘time-cards are 
checked daily by Scheduling, prior to 
forwarding to the timekeeping depart- 
ment. Erroneous time charges are cor- 
rected, and called to the attention of 
the employee at fault. Individual em- 
ployee time expenditures are posted at 
this stage. The time-cards are then for- 
warded for tabulating, and an accumu- 
lated record of the charges is pro- 
vided Planning and Scheduling on the 
following day. Scheduling checks each 
day with all engineering groups and 
sections to ascertain progress on each 
engineering work order. 

Such records of work capacity, load 
and progress permit determination of 
the feasibility of requested due-dates 
on new work orders. Each preliminary 
work order forwarded from Planning is 
checked against these data, and the due- 
date revised accordingly. When the re- 
vised due-date is not acceptable to Plan- 
ning or Coordination Scheduling must 
consult with all parties concerned to 
arrive at a satisfactory compromise. 

In addition to the planned jobs there 
are always a variety of small, routine 
drawing changes to be done by the 
various drafting groups. These are 
usually the result of minor change re- 
quests and the incorporation of engi- 
neering orders. All that require less 
than 25 man-hours are not scheduled. 
but are estimated by Planning and 
logged by Scheduling so that the group 
time-allocation for routine changes will 
not be exceeded. 

A blanket time allocation for routine 
hanges, made for each group and sec- 
tion every week, is corrected when 
necessary on the basis of actual ex- 
penditures. A logical basis for this esti- 
ination is on assumption that each draw- 
ing will have two engineering orders 
ind one change request during its ac- 
tive life; and that an average of four 
engineering-hours will be required to 
incorporate each of these. 
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Completion of initial drawing releases 
for the project, as shown by the job 
tickets forwarded from the release 
group, does not mean completion of en- 
gineering work on a project. Time is 
provided for major changes during the 
life of the project. Experience indicates 
that the total change time, both major 
and minor, expended between conclu- 
sion of initial drawing release and 
completion of the first production ar- 
ticle will equal the total time spent to 
accomplish the initial drawing release. 
After completion of the first production 
article the change time will drop 
sharply, to stabilize during a long pro- 
duction run at a value for each produc- 
tion unit of approximately 0.1 percent 
of the engineering time spent to com- 
plete the first production article. Thus, 
if a given project required 200,000 en- 
gineering hours to complete the first 





production article, it is reasonable to 
assume that 200 hours of engineering 
will be spent for each production ar- 
ticle in subsequent manufacture. 

This data should not be used as a 
factual basis for all scheduling, as it 
relates only to a certain product and a 
particular engineering department. 
Other products and departments may 
require entirely different values. In 
every case, the only satisfactory criter- 
ion is factual data related to the par- 
ticular product and department and 
accumulated over a sufficient period to 
become significant. The information 
given herein is intended to show only 
the requisites for engineering planning. 
All details, records and forms neces- 
sary for successful operation of a par- 
ticular engineering planning activity 
must be based upon conditions prevalent 
in the engineering department. 
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Fig. 7—Typical drawing change request used by factory departments, sub- 


contractors and engineering. 


Requests requiring less than 25 man-hours are 


not scheduled, but are estimated against a blanket time allocation. 


Fig. 8—Engineering order to facilitate rapid release of information on drawing 
changes. Copies are reproduced by ditto or blueprint and attached to each print 
of the drawing affected. All outstanding engineering orders are noted on the 
drawing whenever it is changed, except those orders for deviations and salvage. 
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Dynamic Inspection Method 


Of Checking Bearing Tolerances 


RICHARD McKENDRY 


Test Engineer, Fairfield Air Technical Service Command 


Principles underlying the dynamic tolerance method of testing bearings for initial friction, 


end play or wobble, and coordinate speed. This method is a radical departure from estab- 


lished inspection methods based on the direct system of measuring radial, axial and 


torque tolerances. Testing machine, auxiliary apparatus and procedure are described. 


HE operating characteristics of 

any type of bearing can be prede- 

termined by the dynamic toler- 
ance method of bearing testing. The 
method is quick, economical and does 
not use electronic hook-ups. It is based 
on hitherto undiscovered or unused prin- 
ciples related to bearing action. 

In this method of testing, a bearing 
assembly is considered to be a complete 
and independent unit; not merely a 
part of some machine. The testing 
technique is based on an observation, 
made in early test work, that a bearing 
when rotated by a constant directive 
power without the restraint of mechan- 
ical contact will accelerate up to a cer- 
tain r.p.m. at which a skidding action 
occurs that causes a momentary deceler- 
ation. This specific speed was detected 
through the changing form of a strobo- 
scopic image. 

The dynamic tolerance method of 
bearing testing as now developed not 
only detects the speed at which skid- 
ding occurs, but also measures the ex- 
tent of radial and axial play and their 
resultant, and in addition other factors 
which are practically impossible to 
measure by direct means. 

The dynamic bearing tester consists 
mainly of two non-rotating accurately 
aligned shafts, one shaft is fitted into a 
front frame support and the other into a 
rear frame support. The frame sup- 
ports are mounted on a common heavy 
base. The free ends of both shafts are 
provided with cone-shaped removable 
bearing holders that fit into various sizes 
of bearing bores. Built into the rear 
shaft is a pedal operated quick-acting 
bearing-holder release. A finely-adjust- 
able air nozzle, suitable air line connec- 
tions and valves complete the assembly 

In contradiction to the usual concep- 
tion of the harm that results from run- 
ning a bearing without oil. the bear- 
ings to be tested by the dynamic tol- 
erance method must be perfectly dry. 
Another requisite is that they must be 
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at room temperature and clean, as 
judged by means of a 20X microscope. 
Exposure to the room atmosphere must 
be held to a minimum unless there is 
air filtration and humidity control. 

Preparatory to testing, the bearing 
is inserted with a light finger press fit 
into the central hole of a duralumin 
drive wheel. The drive wheel has air 
buckets milled on its outer circumfer- 
ence. On one side, one-half of the area 
of the drive wheel is painted black and 
the other half white. For the general 
run of bearings the outside dimensions 
of the drive wheels do not exceed 31% 
in. Their weight is less than 24% ounces. 

An aligning disk having an annular 
extension on one side is then mounted 
on the rear shaft of the tester with the 
ring extension facing the front of the 
machine. A thumb screw is provided in 
the hub of the disk for locking this 
part after correct adjustment is made. 
The aligning disk has a section cut out 
of the body for scanning purposes. 

{n end-play contact disk is placed 
on the front shaft of the tester. This 
disk is fitted with a low voltage, insu- 
lated brass ring having a diameter the 
same as that of the rim of the drive 
wheel. The contact disk is connected 
with flexible leads to a lamp indicator. 
The end-play disk also has a thumb 
screw position lock, and a section cut 
away for scanning purposes. 

After placing the cone-shaped bearing 
holders on the ends of the tester shafts 
the pedal is depressed to separate the 
shafts. and the bearing and drive wheel 
assembly is inserted between the bear- 
ing holders, with the painted side of 
the wheel toward the front of the tester. 
Then pedal is released to hold the bear- 
ing and wheel assembly. The aligning 
disk is moved gently against the rim of 
the drive wheel and locked in place with 
the thumb screw, then the contact disk 
is set and locked at a specified clear- 
ance from the rim of the drive wheel. 
The aligning disk is then, released and 


moved out of contact with the drive 
wheel. ‘ 

To obtain an index of the initial fric- 
tion, the air regulator valve is opened 
to obtain a calibrated airflow through a 
directive nozzle against the buckets of 
the drive wheel, at a rate of approxi- 
mately 5 lb. in 30 sec. and pressure in- 
creased until the drive whee! starts and 
moves easily through one revolution. 
For ordinary work, this operation is re- 
peated for three trials with the bearing 
and drive wheel in different starting 
positions. The highest reading obtained 
in the trials is recorded as the initial 
friction as measured in pounds pet 
square inch. 

To check for permissible end play, the 
aligning disk is released and moved 
against the outer rim of the drive wheel 
to act as a brake, and the wheel set in 
motion by an airflow having a pressure 
specified for the type and size of the 
bearing being tested. With the wheel 
in motion, the aligning disk is removed 
from contact with the drive wheel and 
the lamp of the end-play indicator ob- 
served. If a connection is made 
bearing on test cannot be passed as a 
precision assembly. If no contact is 
made, the bearing has passed this test. 

With the stroboscope in operation and 
focused on the painted side of the drive 
wheel, attention is directed on _ the 
stroboscopic image to observe the first 
indication of deceleration. This speed 
is known as the coordinate speed and 
is noted on the bearing test record. In 
ball bearings a low, and in roller bear- 
ings a high, coordinate speed is desir- 
able for precision bearings. 

The procedure for obtaining the 
proper tolerances for any type of bear- 
ing is not difficult, but requires consid- 
erable explanatory detail. In general. 
the lower and upper limits of coordinate 
speed are about equal for all bearings 
as the variable lies in the selection 
of the corect amount of air pressure 
as the driving power. The coordinate 


the 


Propuct ENGINEERING — JuNE, 1945 








rive 


ric- 
ned 
hoa 
s of 
Oxi- 
. in- 
and 
ion. 
3; re- 
ring 
ting 
ined 
‘itial 
per 


. the 
oved 
vhee] 
et in 
ssure 
f the 
wheel 
1oved 
| and 
r ob 
p the 
as a 
ict is 
3 test. 
n and 
drive 
1 the 
p first 
speed 
d and 
‘rd. In 
- bear- 
desir- 


g the 
f bear- 
consid- 
eneral. 
rdinate 
2arings 
lection 
ressure 
rdinate 


, 1945 











speeds of any type or size of bear- 
ing are never more than 3,000 r.p.m., 
and are constant with relation to clear- 
ances between component parts of sim- 
ilar bearings. The tolerances for end 
play and initial friction are set after the 
coordinate speed limits have been de- 
termined. 

The total time to test one bearing, 
depending upon the type, ranges from 2 
to 44% min. Within reasonable limits, 
no bearing is too small or too large to be 
tested by this method. 

After being trained to test completed 
bearing assemblies by direct measure- 
ments, it is difficult for inspectors not 
to compare the dynamic indications with 
supposedly equivalent or proportionate 
readings of their radial and axial play 
indicators. Actually though, there can 
be no proper comparison between the 
dynamic functions of the dynamic tol- 
erance method and direct measurements. 
It is only for purposes of clarification 
then that a more or less definite connec- 
tion is assumed here to exist between 
the two testing systems. 

Initial friction is somewhat analogous 
to the many different forms of bearing 
torque tests. These torque tests are in- 
tended to give independent indications 
of bearing conditions, while initial fric- 
ton in the dynamic method is definitely 
tied in with coordinate speed and dy- 
namic end play. 

Coordinate speed is affected to a con- 
siderable extent by the amount of radial 
play present in a bearing and to a 
lesser degree by the amount of axial 
play. In a direct check, only certain 
chance points of contact are made, and 
with each check and each checker the 
probability of more conflicting read- 
ings. In the dynamic tolerance method, 
free rotation and induced vibration, nat- 
ural to the conditions of the test, com- 
bine to give the average and the true 
























measurement of the bearing clearances. 

In contrast to coordinate speed, dy- 
namic end play or the maximum amount 
of side motion or wobble is affected 
more by axial play than by radial play. 
Eccentricity of the inner race, flat spots 
on balls, rollers or needles, parts of 
odd sizes, pitted races and other causes 
of malfunctions are contributing fac- 
tors to excessive dynamic end play. 
Especially is this true in the testing of 
self-aligning bearings. In other types, 
initial friction and coordinate speed ex- 
pose the defects mentioned. 

For those recently introduced to this 
method of testing bearings, certain ques- 
tions will inevitably arise. Questions 
regarding the relation of the dynamic 
tolerance method indications to the in- 
stallatfon of the bearing under varying 
conditions of load and fit. The answer 
is that this method of testing does not 
include a load test because the sub- 
ject of proper loading is distinctly a 
separate problem. The dynamic method 
can: play a part in the selection of the 
right bearing by accurate before-and- 
after tests on bearings for any contem- 
plated standard load. As to the installa- 
tion changes (tight or loose fits), this 
will naturally affect the performance 
predicted by the dynamic method since 
in this the tolerances are set up to be 
coordinated with a certain kind of in- 
stallation fit, and within certain limits 
these specfications must be followed. 
If no standard fit exists for bearings in 
a device, then the dynamic tolerance 
method can be utilized to establish a 
standard fit on shaft and in the recess. 

In maintenance shops where certain 
bearings are not considered critical and 
individual testing would not be war- 
ranted, the quality of the cleaning pro- 
cedures can be raised or lowered to any 
degree desired through a percentage 
testing of the bearings. Initial fric- 





tion will expose solid matter such as 
caked carbon. Coordinate speed tests 
will expose loose dirt, rust and the like 
through low or high r.p.m. readings 
and through intermittent action. 

From this simple testing set-up and 
the use of auxiliary parts, there can be 
deduced all necessary information con- 
cerned with the expected application 
of bearings having prescribed toler- 
ances. Any good precision worker can 
learn to operate the dynamic tester in 
a few hours. Even a new operator can 
be expected to obtain results that are 
one hundred percent reliable in _pre- 
dicting the performance of bearings. 

The dynamic tolerance method of test- 
ing bearings is a radical departure from 
the direct system of measurement, there- 
fore, until such time as the new ap- 
proach to testing is more generally un- 
derstood, it will of necessity be in con- 
flict with the established radial, axial 
and torque checks. 

In one instance, the use of this new 
method of inspection resulted in the re- 
jection of new bearings from lots or- 
dinarily accepted as first-rate units. 
The bearings, declared to have been 
checked by direct measurement and to 
be of the highest precision quality, were 
after retesting by the dynamic toler- 
ance method divided into three grades. 
Only 15 percent were passed as Grade 
A bearings. 

In summarizing the merits of the dy- 
namic tolerance method of testing bear- 
ings, it can be said that its most out- 
standing quality is in the incorporation 
of scientific accuracy and _ industrial 
flexibility. 


Epiror’s Note: Patent covering the 


dynamic bearing tester has been ap- 
plied for. Mr. George W. Houk, presi- 
dent, Dayton Aircraft Products, will 
manufacture the dynamic tester. 


(Left) Dynamic tolerance bearing tester, parts from left to right are end-play contact disk, bearing-driving wheel, align- 
ment disk. (Right) Bearing tester and auxiliary apparatus for checking initial friction, end play and coordinate speed. 
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Sheet Forming Methods; 
Their Effect on Part Design 


MARK P. MEINEL 


Production Design Engineer 
Lockheed Aircraft Corporation 





Discussion of the possibilities and limitations of 12 general methods of forming sheet 
aluminum parts and the factors affecting selection of a suitable forming method for 
a specific design. This article supplements the series on shape classification of 


formed parts that began in the March issue and was concluded in May. 


HERE are a dozen or more types method, the design may require modi- of tooling, and available equipment. 


of machines and methods for fication to make it most suitable for The possibilities and limitations of 
forming sheet metal. A given de- production by this method. the commonest methods of forming 
sign of formed sheet metal part can Efficient designing to produce the sheet aluminum parts of the 23 classes 


usually be produced by more than one best part at the least cost requires con- of shapes listed in Table I with respect 
method and generally the design can sideration of several factors, the most to design details influence the selection 
be modified for manufacture by still important of which are shape and sever- of the best combination of design and 
other methods. After selecting the ity of forming, number of pieces, cost production method. 


RUBBER FORMING ON HYDRAULIC PRESS 


Classes of Shapes Produced 
Type 1 2 3 4 6 
Classes AB Cc’ ABC BD A 


Shapes indicated under Types 1 and 3 can be produced 
rapidly and accurately with inexpensive tooling. The method 
is suitable for almost any quantity of parts, for parts with 
several flanges and with varying radii, complex joggles, 
beads and the like, if the length of the part does not exceed 
10 feet. If flanges extend in opposite directions, two opera- 
tions are usually required. Forming strains must be con- , 
servative when the flange is continuous and the material is 
3SO or 24SO Alclad, and should not exceed approximately 
10 percent for stretch and 44 percent for shrink. Greater 
shrink requires relief provided by cutouts or forming reliefs. 
Gages less than 0.025 in. should be avoided. Stretch flanged 
parts should be no heavier than 0.051 in. for 24ST and 0.081 
in. for 24SO unless the stretch is under 6 percent. 

Rubber forming is less rapid and accurate on Types 2C, 
4B and 4D parts. It is only applicable to slight contours 
because wrinkling occurs when shrink exceeds 3 percent. 
A large amount of flash is required for good forming on 
Type 4 parts to control the flow of metal. Operator skill 
is an important factor in achieving accurancy on all types 
of parts. 

Dish type parts, Type 5A, can be made successfully only 
if the walls have extreme slope and are of generally uniform 
contour. Accuracy depends on operator skill in the proper 
placing of rubber pads to control forming stresses. 








DIE FORMING BY SINGLE-ACTION PRESS 


Classes of Shapes Produced 
Type 1 2 3 5 
Class A ABC ABC F 

















A single action die allows rapid production of accurate 
parts with expensive tooling. The method is practical for 
large production or for designs that require high strain in Rubber forming is accomplished by means of this 4,500-ten 
production. Severe compound or reverse curvature can be hydraulic press or by similar presses. 
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Nose rib formed on 4 single-action die in a punch press. 


prodticed When elongation is as great as 40° percent and 
shritk as much as 25 percent for 3SO, 5250. and 2480 
Alclad. Type 5F parts, to be practical, should be either 
shallow closed parts or open parts with minor reentrant 
contour. Blank development is critical and has much bear- 
ing on the success of the operation. Parts having flange 
angles that deviate from 90 deg. by more than 5 deg. or 
have non-parallel flanges are hard te form by this method. 


DIE FORMING BY DOUBLE-ACTION PRESS 


All classes of parts under Types 3 to 6 and occasionally 
Type 2C can be formed by this method, in which accurate 
parts are produced rapidly with expensive tooling, but it is 
practical only for large quantities of parts.. Severe contour 
and reverse curvature can be produced in most, classes but 
relatively flat contours are best for Types 4B and 4D parts. 

Double-action dies should be used for Type 5D parts if the 





Spring-loaded double-action die used to form a nose rib. 
These dies can be used on a punch press. 





severity of forming, as determined by the ratio of punch 
area to blank area, is close to the limiting value of 0.25, 
and also because double-action dies permit easy application 
and control of hold-down pressures. Type 5E parts require 
slightly more forming time and may require several stages, 
particularly if the part is complex. Efficient application of 
this method to Types 5F and 5G requires that the part have 
excessive depth or severe curvature. 


BENDING ON THE POWER BRAKE 


Since only straight bends can be made, this method is 
applied only to Type 1 parts. Production of semi-accurate 
parts with low cost tools, although slow, is most efficient for 
small quantities of simple design. Minimum flange width is 
limited by the permissible opening in the die. A rubber 
bottoming die is usually preferable for Type 1C parts. 
Accuracy is dependent on operator experience and skill. 


ROLL FORMING ON MULTIPLE SPINDLE MACHINE 


This process is applicable only to large production of 
straight sections in almost any alloy or temper. It permits 
rapid production of accurate parts with expensive tools, the 
rate of production being from 100 to 250 ft. of finished stock 
per min. Depending on complexity of cross-section, as many 
as 12 forming stages may be required. In the first stage a 
bend of 25 deg. maximum can be made but in all subsequent 
stages the angle of bend should be smaller. Bend radii by 
this method can be smaller than by conventional methods. 





Multiple spindle machines form straight sections. 


BENDING ON FARNHAM ROLL 


The forming method is used only for Type 1C parts 
although it may be used as a starter operation for another 
method. It is limited to slow production of semi-accurate 





Table I — Classification of © 
Formed Parts 
According to Shape 


TYPE 1 — SINGLY CURVED PARTS 


SECTION 


TYPE 3 — CONTOURED FLANGED 
PARTS OF NON-UNIFORM CROSS. 


A — Stretch flanged parts 
B — Shrink flanged parts . 


TYPE 5 — DEEP RECESSED PARTS 
A — Cylindrical cup type parts 

B — Oval cup type parts 

C — Box type parts 

D — Parts with sloping walls 


A ~ Straight flanged parts C— Parts with combined ‘shrink and E — Open parts 

B — Straight sections stretch flanges ~ 45 *F — Parts with reentrant contour 

C—Developable smoothly contoured parts TYPE 4— DOUBLE CURVATURE ~  — Parts with saddleback bottom 
Sy 3 SMOOTH CONTOURED P “A — Parts with undercut walls 


TYPE 2—CURVED SECTIONS _, 
A — Curved symmetrical parts 

B — Curved non-symmetrical parts 

C — Parts of non-uniform cross-section 


A — Parts With large radius intone direction. {. 
B — Parts with large radii in two directions 
C — Saddleback and corrugated parts 

D — Parts with small radius at one edge 


TYPE 6—SHALLOW RECESSED PARTS | 
A~— Dish type parts 
B— Beaded and embossed parts « 
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parts with a standard tool that is ad- 
justable to any convex curvature. One 
model of the machine is operated by 
push-button controls, which adjust each 
end individually, but the most recent 
model reproduces the desired contour 
automatically by the use of templates. 
Almost any quantity of parts is prac- 
tical, particularly if they are small and 
formed several at a time. 


FORMING ON STRETCH PRESS 


Stretching of curved sections of Type 
2 is a rapid production method produc- 
ing accurate parts with relatively inex- 
pensive tools, but is only applicable if 
the required elongation does not exceed 
8 to 12 percent, depending on the 
material used, and there is no reverse 
curvature. Parts with non-uniform 
cross-section are satisfactory for stretch- 
ing if the cross-sectional area is con- 
stant, the variation being in shape only. 
Allowances must be made for a slight 
reduction during stretching, equal to 
half the actual stretch, in certain cross- 
sectional dimensions to avoid a distorted 
part. 
Stretching is also used to form 
smoothly contoured parts. Type 1C and 
Types 4A, 4B and 4C. It offers rapid 
production of accurate parts on medium 
cost tools. While suitable for any num- 
ber of parts, it is not practical for re- 
verse curvature normal to the direction 
of stretching because of increased die 
cost and set-up time. Parts can be 
stretched transversely or longitudinally tion 
depending on the shape, the purpose ‘-¢ 
being to select the direction that will ' : poo 
give least strain and least flash. Reverse os shot 
curvature parallel to the direction of ae 
stretching is feasible but must be shal- 
low, otherwise a bottoming die is re- 
quired. Generally tools can be made to 
exact contour and can be of Kirksite, P / maps 
wood or plaster-faced concrete. Curving an angle section by stretching as a channel and cutting at longitudinal 
While the conventional stretch press Cemter line to make two parts. Lever mechanism prevents buckling during earl) 
is the most efficient, economical, and #%@8e8 of forming. 
accurate machine to use, parts also can 
be stretched by means of the drop ham- 
mer or rubber press in a manner imita- 
ting the stretch press. In designing 
stretch dies, curvature on the stretching 
face should have a radius at least one 
inch. 


CURVING ON BENDING ROLLS 


Class A and B of Type 2 can be made 
by this method, which produces ac- 
curate parts on medium priced tools at 
a slow rate. The process is most efh- 
cient when curvature is constant. Diffi- 
culty increases with reduction in thick- 
ness and with increase in yield strength, 
particularly when the cross-sectional 
shape is non-symmetrical. 


Stretching a smoothly contoured part on an Erco stretch press. 
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CURVING ON THE WRAP FORMER 
OR BY THE BAR ROLLING METHOD 


These methods also apply to Classes 
A and B of Type 2, giving fair produc- 
tion of semi-accurate parts with meduim 


cost tools. Wrap forming is mest suit- 
able when the cross-section is symmet- 
rical, or made symmetrical by combin- 
ing two non-symmetrical parts, or by 
adding extra material which is trimmed 
away after forming. A certain amount 





of dimensional variation is unavoidable 
because of inconsistency of springback, 
which can be removed by a stretching 


operation. Either method, when com- 


bined with stretching, is advantageous in 
accurately forming severe contours. 





(Left) Sheet metal channel contoured in two directions by means of bar dies and Wilson 
roll. (Right) Special bar rolling set-up for contouring a channel on a Yoder Wrap former. 


FORMING ON THE DROP HAMMER 


Classes of Shapes Produced 
Type 3 4 5 
Class 


6 
ABC ABC AC AtoH AB 


Although tool costs are low, produc- 
tion is rather slow and parts tend to be 
inaccurate because of springback and 
poor control of metal flow. The method 
should not be used on type 3A parts if 
other methods are satisfactory or on 


Forming a hood door inner frame on a 
Cec o-Stamp hammer. 
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Types 3B and 3C parts unless forming is 
severe and quantity small. Satisfactory 
results depend greatly on operator skill 
and auxiliary devices developed to im- 
prove control. 

On deep recessed cylindrical parts, 
Type 5A, the draw radius should be 
8 to 10 times sheet thickness. The 
height-radius ratio can be about 1.20 for 
24SO Alclad. For oval cups the ratio 
of projected punch area to blank area 
must be at least 0.25 because of wrink- 
ling, and the draw radius 10 to 12 times 
sheet thickness for maximum depths. 
On box type parts, the vertical corner 
radius must be larger than for double 
action die forming and the draw radius 
should be at least 8 times sheet gage. 

Parts with sloping walls are trouble- 
some because of puckering. and con- 
siderable hand hammering is required 
during forming to maintain smooth 
parts. Forming severity cannot be as 
great as with double-action dies. Type 
5E parts are sometimes complex and re- 
quire hand hammering during forming. 
planishing, and intermediate annealing, 
coupled with high operator skill. The 
blank shape for Type 5F parts affects 
greatly the success of the forming op- 
eration because it is an important factor 
in controlling metal flow. Dies for 
Type 5G parts should bé so designed 
that they will prevent “feed in” from 
the ends of the part, thus minimizing 
difficulties that occur with wrinkling. 
This shape is one of the most difficult 






for drop hammer forming and requires 
exceptional operator skill. Type 5H 
parts are satisfactory only if it is possi- 
ble to tilt the part to secure die access; 
however, excessive tilt will introduce 
other difficulties. 

In certain respects, drop hammer 
forming is preferred for beaded and em- 
bossed parts because it is possible to 
allow more free flow of metal and to 
work out wrinkles as the forming prog- 
resses. Complicated parts can be made 
by using rubber and draw rings without 
the necessity of costly tools. 


AIR HAMMER FORMING was developed 
primarily to avoid the use of compli- 
cated dies. It does an accurate job 
although the time required is slightly 
excessive. It is suitable for complicated 
shapes and is used as a second operation 
subsequent to the forming of the major 
contour. 


BULGING DIES are used only on parts 
with undercut ,walls that cannot be 
formed by tilting to gain die access. 
They give fair production of semi-accur- 
ate parts with medium cost tools and 
are generally used as a second operation 
to form the undercut area only. It is 
preferable to design the first operation 


die so that sufficient metal has been 
gathered to disperse in the bulging 


operation without necessitating 
further drawing action. 


any 
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NEW DESIGNS 


of Present and Postwar Produets 


a 





High Density Plastic 
Developed for Frangible Bullets 


THE DEVELOPMENT of the 0.30 cal. frangible 
or breakable bullet gives our gunners a chance 
to fire real bullets at real planes. These bul- 
lets, which pierce a 4x4 in. wood section, 
merely shatter into harmless powder when 
they strike specially armored Kingcobra 
planes used as live targets. The target planes, 
armored with bullet-proof glass and dura- 
luminum plate, aré also equipped with radio- 
sonic devices so that a “hit” registers imme- 
diately and gives a signal to the gunner that 
he has scored. The high relative speeds of 
combat planes has always made teaching diffi- 
cult prior to the development of a bullet with 
desired ballistic characteristics but which 
would not pierce the plane’s armor. 


A new molding compound was developed for the frangible 
bullet. Metal-filled compounds have been used previously for the 
permeability cores in certain types of electronic apparatus. Materials 
of this general type are also used for certain types of resistors and 
for electrical shielding. All of these previous compounds have been 
of low density and this new material is the first “heavy” plastics 
compound. Specific gravity is held between 6.85 to 7.01, almost five 
times as heavy as conyentional plastics compounds. 

The new compound offers properties that were previously unavail- 
able in plastics. Plastics are commonly selected in preference to 
metals to eliminate finishing operations and for products that may 
not be easily machined or cast in large scale production. Weight is 
desirable in certain types of gravity operated devices for products 
that depend on high inertia and for control of the center of gravity. 
Other potential applications can make use of the high thermal con- 
ductivity or the diverse electrical properties obtainable. Among the 
many applications now being studied are governors, slides, gyro- 
scopes, timers, switches, scale weights, bearings, weighted bases. 
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PRESENT AND 





POSTWAR PRODUCT DESIGNS 


Bullets are molded by the Shaw In- 
sulator Company using the transfer 
process. The material enters the cavity 
as a fast flowing ribbon of plasticized 
compound. As soon as this ribbon 
reaches the bottom of the cavity, it coils 
into a spiral shape, which is ultimately 
compressed into a solid mass as full 
pressure becomes effective in the cavity. 
The orientation which results from this 
action produces a bullet that is strong 
in all directions. Compression-molded 
bullets were found to be weak across the 
diameter as a result of stratification that 
occurred when the compound was 
merely compressed. It has been found 
that maximum strength is obtainable in 
compression molded products only when 
the shape of the piece permits a natural 
orientation of the filler particles as the 
mold closes. By transfer molding it is 
possible to obtain uniformly high 
strength in all directions. 





Hobbed cavity — hard 
chromium plated 


The mold jis designed so that sprues 
pull the pieces out of the cavities, thus 
eliminating knock-out pins. Designers 
frequently require products which do 
not have any visible knock-out marks 
and this system may serve many of these 
applications. Springs are used to sep- 
arate the transfer chamber from the 
cavity shoe as the press opens. Beause 
of the high thermal conductivity of the 
new compound, no pre-heating is de- 
sirable since this results in pre-cure 
before full flow has taken place. In the 
actual molding cycle there is a short 
dwell on low pressure for heating prior 
to the application of the high pressure 
that initiates the fast transfer into the 
cavities. A curing time of eighty sec- 
onds is used to achieve uniformity and 
dimensional stability. 
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PRESENT AND POSTWAR PRODUCT DESIGNS 


Reverse. * 
turbine 
















* 


Clutch 









Power unit consists of two tur- 


Geared-Turbine Locomotive 
Has Compact Power Unit 


DIRECT-DRIVE, non-condensing, steam turbine locomotive has a self-contained power 
unit, three-point suspension, single-lever speed control and hardened and ground 
double-helical gearing. Designed by engineers of the Pennsylvania Railroad, West- 
inghouse, and Baldwin Locomotive Works, the locomotive has 6,900 shaft horse- 
power and is to be used for long distance, high-speed passenger and freight service. 







bines: one for forward motion, the 
other for reverse. The forward 
turbine, of the impulse type con 
sisting of a Curtiss stage followed 
full-admission Rateau 
stages is connected to the high 
speed pinion by a quill shaft ex 
tending through the pinion to the 
reverse turbine side of the unit. 
The reverse turbine is a single 
Curtiss stage, overhung on an ex 
tension of the reverse-gear pinion 
shaft which is connected through 
a 4to 1 reversing gear and clutch 
to the high-speed pinion. 
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PRESENT AND POSTWAR PRODUCT DESIGNS 








Gear ease js split in four places. The 
center section is the principal structural 
member to which the forward turbine 
and the reverse turbine and gear as- 
sembly are bolted. The upper section 
forms a cover for the gearing. The two 
lower sections permit removal of the 
axles and act as lubricating oil sumps. 


Three point suspension prevents 
transmitting of frame distortion to the 
gear case. Mountings at the front and 
rear ends of the gear case allow vertical 
movement. Lateral movement is re- 
strained through two compressed rubber 
blocks located at each side of the for 
ward lower section. 
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Modified British Walkie-Talkie 
Uses Minimum of Critical Materials 


satel 





Intended primarily for short-range communication at the 
battlefront, the American made B-48 two-way man-borne wire- 
less set is the outgrowth of the B-18 British model. Emerson 
Radio and Phonograph Corporation engineers, in cooperation 
with the Signal Corps, U.S. Army had to adapt the design to 
mass production, use a minimum of critical materials and 
yet improve the circuit without disturbing the external controls 
or functions so that the unit could be operated interchangeably 
by British soldiers trained on the B-18. Despite the practical 
elimination of aluminum, the new set weighs 5 lb. less than the 
British model. It is more efficient, easier to service, uses stand- 
ard instead of special tubes. 


Housing is of light-gage cold-rolled sheet steel, embossed for 
stiffness. Partitions supporting electronic components also 
serve as stiffeneers. Battle battery is located in the bottom of 
the case in the British model. To replace batteries it was nec- 
essary to take out the transmitter. In the Emerson design the 
battery is housed in a compartment latched with a captivated 
nut for easy removal. Panels on the British model were 
crackled finish, legends were on escutcheons. In the Ameri- 
can design, the housing is given a zinc plate treatment and 
finished with green enamel. Legends are silk-screened on; no 
nameplates are necessary. 


382 


Be ALLA AO SPOOR TOA a a 88 


Le he 


sia 
* 


An 
a spi 
Sprir 
denst 
tenné 
exter 


abili 


toget 
by ce 
ante! 











screw 


Antenna 
socke? 
body 


Antenno 

locking 

SPring ~ 
~ 


~ 
~ 


Bottery- 
pin gasket 








Chassis mounting 





Cany 





































































































i) 
a E> {O 
a) 
| UUU | | | | if M Oo 
{ 3 
ICAING SCTEW t4 Sp 
4 spr 
O i ' 
° Ne 4 Ant 
q aS 4 | sock 
é . Y') 4 
Y. fl 14 Ane 
| 
‘Nb ( wouP ji r(Y p} é Ant 
HI a“ tt j Aan 
$=) 
~ “4 = oY, = 
. 2 
\ = | 





Right Side of Housing Showing 


Antenna Mounting Detail 




















Propuct ENGINEERING — JuNE, 1945 


Pr 





PRESENT AND POSTWAR PRODUCT DESIGNS 


Antenna is pivoted for use in any position. It is mounted on 
a spiral spring. The antenna can be locked at any desired angle. 
Spring mountings prevents breakage of extended antenna in 
dense brush, and returns antenna to operating position. An- 
tenna is built in twelve demountable sections giving maximum 
extension of 10 ft. Alternate ends are designed for interchange- 
ability; therefore the loss of a section does not prevent fitting 
together. Sections are made in three size groups, differentiated 
by color. British antenna is chrome-vanadium steel. American 
antenna is of tempered carbon steel. 
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Finish - Bonderize or Parkerize after final assembly. and paint with two 

coors of olive drab baking enamel tach coat shall be boked af least 
one Aowr af 250 deg. F 

Assembly-All case components are assembled by spot welding (welds spaced 
opproximotely one.inch apart) except where rivet or screw holes 
are indicated on detail drawings 

Antenna Welding- After spot welding, solder along o// welded joints. All welded 

hond knob Top View of Housing end soldered seams must be water tight. Rernove a// troces 

sels of flux before finishing 
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Circulating Hot Air Used for Anti-lcing, 
Cabin Heating and Defrosting in B-24- 


EXHAUST GASES are used in the Consolidated-Vultee B-24)J 
Liberator, for anti-icing aerodynamic surfaces, heating the 
cabin, and defrosting vital transparent surfaces. The earliest 
development work on exhaust gas heat exchanger systems 
in the United States was by the National Advisory Council for 
Aeronautics in 1931. While the principle of utilizing de-icer 
boots is a sound one, and has been successful in the past, it 
has long been desirable to find another method, because of 
scarcity of rubber or substitutes, decrease in aerodynamic 
efficiency, necessity of replacing deteriorated parts, difficulty 
of servicing, vulnerability of gunfire, and cost. 


Cold ram- 
air intake 


Steel jacket 







Exhaust heat from 
engine enters here 


HEAT EXCHANGER CUT-AWAY 


Exhaust to turbo 
supercharger 
leaves here 


Hot ram- 
air outlet 


Unit gasoline heaters have not been satisfactory on the B-24 
because of inefficiency of operation at high altitudes, high 
cost of parts, vulnerability of gasoline lines to gunfire. 

The system, as described by Reuben Wolk, design engineer. 
has great flexibility. Heat may be piped off anywhere for new 
uses as they are found. For instance, if a special camera 
compartment is installed. heat can be routed to defrost the 
camera window and warm the occupants of the compartment. 
Heat can be conducted to gun breeches, turrets, or other win- 
dows for defrosting purposes. Or heat can be supplied to 
such special equipment as bombsights and radios. 


Heart of the system is the heat exchanger. This 
is a development of principles used for many years 
in boiler work. The four exchangers, one on each 
engine, can furnish 720,000 b.t.u. per hr. Exhaust 
gases at a temperature of approximately 1,500 deg. 
F. pass through the forty tubes in the exchanger, 
which is installed between the exhaust collectors 
and the turbo-supercharger. The gases continue 
into the turbo to operate it, and the restriction im- 
posed by the exchanger has an inappreciable effect 
upon operation. The fresh air, under ram caused 
by flight, passes around the tubes and undergoes 
approximately 300 deg. F. temperature increase. 





When hot air is not used it is diverted by a 
dump valve overboard through a hole in the 
cowling. When heat is desired in the system, the 
position of the dump valve flapper is changed Hi 
to send the air into the ducting. The flapper is 
actuated through a rod-and-arm linkage by a 24 
volt d.c. motor; the rotation of the motor is con- 
trolled by a switch on the instrument panel. A 
protective device is provided to prevent damage 
to the airplane in case of leaks in the heat 
exchanger caused by gunfire. This is a thermal 
element which is integral with the dump valve 
actuating motor and is inserted in the duct just 
before the dump valve. This element is 
calibrated so that if the temperature of the air 
reaches 370 deg. F., the motor will rotate and 
divert the air overboard. Thus the motor will 
not permit heated air to pass through the sys- 
tem as long as the temperature is at or above 
this point. 
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CABIN HEAT, WINDSHIELD AND HEAT ANTI-ICING SYSTEMS 
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Detail! of heat 
circulation in 

wing center section /*zz: 
leading edge “Sher 






Detail of heat 
circulation in 
wing outer panel 
leading edge 











Complete system. The outboard en- 
gine heat exthangers provide all the 
heat for the outer wing panels, the hot 
air ducts running from the dump valve 
to the inboard ends of the leading edges. 
The air passes down the leading edge 
and enters the space between the inner 
and outer skins which are held apart 
by dimples in the inner skin. Rivets in 
the centers of the dimples prevent the 
skins from separating. The air raises 
the temperature of the outer skin suffi- 
ciently to remove ice, then flows out 
through holes in the spar and exists at 
the ailerons, furnishing heat to the rest 
of the wing in the process. Some of the 
air, however, passes to the wing tips and 
exits through small holes on the upper 
wing surface. 

Ducting is split aft of the dump valves. 
one portion running to the leading edge 
of the wing between nacelles and the 
other running out of the nacelle, down 
the trailing edge, and to the center of 
the fuselage. The hot air passing to the 
wing enters at the bottom in this case. 
and flows between the same type of dou- 
ble skins before leaving through small 
holes on the upper surface. While it 
would be desirable to heat more of the 
wing than the leading edge, the presence 
of fuel cells makes this impossible. No 
heat is supplied to the sections of wing 
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between the inboard nacelles and the 
fuselage; this is not because no ice 
forms there but because the presence of 
ice in that area is not dangerous enough 
to warrant the diversion of heat. 

The portions of ducting that run into 
the fuselage from the two inboard ex- 
changers meet and then split again— 
one section running aft and the other 
forward. The aft portion provides heat 
to the tail surfaces. Air can be admitted 
to or shut off from the tail by means of 
a damper driven by an electric motor. 
The switch for this motor is located 
adjacent to the heat on-and-off switches. 
The air divides and runs down each side 
of the horizontal stabilizer, where some 
of it enters the double skin and exists 
through holes in the upper and lower 
surfaces. A portion of the air continues 
to the fins, where it similarly enters the 
double skins and leaves through holes 
in the inboard and outboard sides. 

Air flowing forward divides for cabin 
heat and defrosting. A scoop on the 
fuselage draws in fresh air and sends 
it to the cabin heat ducts if the tem- 
peratures become excessive. This is 
done by passing the cold air through 
a Sylphon valve that is set to start ad- 
mitting the cold air at 145 deg. F. and 
be completely open at 185 deg. F., thus 
preventing air in the cabin ducts from 


exceeding this latter figure. This heat- 
ing duct then splits and runs down both 
sides of a flight deck, each side being 
manually controllable by dampers that 
can shut the air off, turn it on, or dimin- 
ish the flow. There are two registers on 
the left hand side for crew members and 
one for the pilot, at his feet; one regis- 
ter is placed in the right hand side for 
the radio operator and another for 
the pilot. All these registers have 
movable shutters to vary flow. Con- 
tinuous circulation is ensured by the 
location of the registers on the floor, the 
locations of two exhaust vents on the 
top of the fuselage, and two inlet ports 
for fresh air on the instrument panel. 
The right-hand duct continues down to 
the nose of the airplane where it 
branches off into three flexible defrost- 
ing ducts—one for the bombardier’s 
windshield, one for the astrodome, and 
one for the nose turret. Each of these 
ducts is controlled by a damper. 

The duct that branches off the main 
heating duct is used for defrosting the 
top turret and the main windshield. The 
former is accomplished by another flexi- 
ble duct and is controlled by a damper; 
the latter is accomplished by passing the 
hot air between double pane wind- 
shields. This duct is also controllable 
by a damper. (Continued on next page } 
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Protective device, a device of the 
system, is a carbon monoxide detector, 



































designed to warn the occupants of the 

cabin in case of a leak of the gas into ve 

the duct system. The unit was developed ‘is 

by the Mine Safety Appliance Company. 0 

| A tube located near the pilot picks up diff 

tainted air which is drawn by vacuum ha 

through the detector unit. If carbon a 

monoxide is present, a reaction takes tw 

: £ 

; place within the unit, based on the ther- | pr 

“aoe | mopile principle, that closes a relay and dri 

| | lights a bulb on the instrument panel. oe 
| | An adjacent button can be pushed to 





reset the relay when the source of trou- 
| ble has been located. This sensitive unit 
can detect the presence of as little as 
five parts of CO in 100,000 parts of air, 
or 0.005 percent. This is only one-third ~ 
the amount required to produce a head- 

ache and only one-seventh the amount 
required to produce unconsciousness. 
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New Clamp 
For Cable Testing 


Succestep by the old seafaring trick of 
looping a rope around a capstan, a new 
cable clamp, developed at Glenn L. Mar- 
tin Company for load-testing, has dual 
pulleys with diameters selected so that ten- 
sion on the cable is relieved and the clamp 
itself bears only a small part of the strain. 
Automatic locking is accomplished with a 
scissor mehanism consisting of two cross- 
slots so arranged that the pull of the cable 
urges locking bolts into clamping position 
at the ends of the cable. The self-locking 
bolt replaces 12 hand-adjusted bolts used in 
previous types of cable clamps. The clamp " ei 
makes possible accurate measurement of =. — 

cable load and avoids damage at the 
crimped point and consequent false break- 
ing point readings. Designed originally for 
one sixteenth to one quarter inch cables, it 
can be adapted to accommodate any size 
cable and to fit any type of machine. 
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Suspended Solids 


Removed Continuously 


CONTINUOUS SEPARATION of suspended solids is accom- 
plished in the Merco centrifuge, which can be used to 
recover fluids or solids or to classify two solids having 
different settling characteristics. High-gravity effects 
obtainable in this centrifuge allow sedimentation more 
rapidly than by gravity settling. Designed to handle 
: highly corrosive organic and inorganic materials, this 
i centrifuge has a capacity of 50 g.p.m. The centrifuge, 
| driven by either an electric motor or steam turbine. 
) 

L 
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operates at 3,600 r.p.m. 
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Concentrate js discharged through nozzles at the periphery 
of the bowl, and a major part of this underflow is returned 
Nessie into the bowl at the zone of discharge. This action creates tur- 
bulence at the periphery of the rotor and maintains the solids 
Return is suspension. At the same time, it serves automatically to 
build up the density of the concentrates to any deesired de- 
Discharge gree. Construction is of the suspended bowl type. A full 
floating bearing suspeends the rotor shaft and is designed to 
Wash permit the rotor assembly to gyrate, within narrow limits, as 
well as to rotate. 
bm. 


Plastic Casings For 


Fire Control Instrument 


ONE OF THE LARGEST and most complex impact-resistant plas- 
tic moldings developed for use on war material is the plastic 
casing used as a cover for a fire contro] instrument manufac- 
tured by the Crosley Corporation for the Navy Department 
Bureau of Ordnance. This piece carries the windows, light 
filter mechanism, and external controls for the operation of 
internal parts. Critical shortages of aluminum necessitated a 
coinplete redesign of the entire instrument, for use of a 
phenolic plastic material which, in addition to the savings 
in critical material, has numerous advantages. 

The cast aluminum was a good heat conductor hence the 
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inside surface of the cover was covered with a felt-base insu- 
lation material held in place with thin aluminum retaining 
plates. The plastic material since it has a much lower rate 
of thermal conductivity required no insulating material and 
retainers. The performance of the instrument is improved. 

The plastic cover can be held to such dimensional accuracy 
that it is unnecessary to do any machining before the part is 
used in assembly. The only work done is the drilling and 
tapping of the holes around the windows and in the two brass 
inserts in the upper corner. The other two brass inserts are 
tapped before they are put into the mold, and the large tapped 
hole on the back of the cover is molded directly. Painting is 
only for appearance. 

The plastic material was formulated especially to meet 
Navy specification 17P4, Type CFI-40. It is a high strength 
molding material having impact strength in excess of that 
usually associated with molding compounds. This strength is 
obtained with a fibrous filler, a mass of short lengths of 
cotton and rayon cords, similar to the cord used in the manu- 
facture of automobile tires. This material in sufficient quan- 
tity to give a molded specific gravity of 1.35 has a flexural 





strength of 12,000 to 13,000 lb. per sq. in. and an impact 
strength of 6.4 to 8.0 ft.lb. per in. of notch. 

The material is first formed into a preform slug about 8 
in. in diameter and 3 in. thick. This is then heated electron- 
ically, so as to improve the flow quality when it is put into the 
mold and also to cut down the time of heating in the mold. 
Since the mold is of a single-cavity type, any decrease in the 
molding cycle is very important in increasing production. 
The use of this preheated material reduces the heating time 
in the mold from 6 min. to about 4 min. The heat is then 
turned off and the piece is allowed to cool for about 4 min. 
The piece is then removed from the mold and continues to 
cool on a fixture so designed as to hold all the important di- 
mensions. Since this material is a plastic and of a heavy cross 
section, care in cooling is very essential, as the tolerance on 
many of the dimensions is 0.005 in. The mold is operated in a 
500 ton press at a temperature of from 325 deg. F. to 350 
deg. F. The entire time cycle from the time one case is re- 
moved from the mold until the next case is removed is about 
12-15 min. The piece is 12 in. wide by 11 in. long by 18 in. 
high and weighs 41% Ib. finished. 





Stamped Parts Used in Rifle Grenade Sight 


AMERICAN SOLDIERS found themselves handicapped because 
they could not use their rifles for shooting grenades. Standard 
rifle sights are useless for aiming grenades because of the 
higher elevation to which the gun must be aimed. Yankee 
ingenuity came to the rescue. The doughboys contrived 








be 


Rifle grenade sight (left) is screwed to the side of the 
gunstock. A small bubble type level on the sight indicates 
when it is in the horizontal position. A pawl or “click spring” 
pressing against the radial serrations in the mounting plate, 
allows the sight to be rotated to the horizontal position. The 
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Snap fit 


Click spring 
1070 
spring 
steel 


One piece 
stamping 


“home-made” sights that they fastened to the standard gun 
stock with screws. So well did these work that crude samples 
were rushed to the U. S. A. for the development of a produc- 
tion design by Doehm Manufacturing Company for quantity 


manufacture. 











Mounting plate, 
ae case hardened 


\ 


Long spring 
1095 steel 





thumb screw is for adjusting the sight elevation. (Right) 
Mounting plate is blanked, drawn, coined, pierced and 
trimmed, with final dimensions plus or minus 0.001 in., then 
case-hardened. Bracket plate is all stamped except indicator 
opening which is milled as are the indicating graduations. 


Propuct ENGINEERING — JUNE, 1945 





































PRODUCT ENGINEERING EDITORIAL 

it 8 
ron- 
the 
old. 
the 
‘ion. 
time * : - 
hes For Our National Security 
min. 
Ss to 
Jad BILL has been introduced in the United States Senate “to establish a Research Board for 
sii National Security to insure the continued preparedness of the nation along far-sighted 
in a technical lines by providing for the application of scientific research to national security.” 
350 
apm Senate Bill 825 also “provides a means of utilizing in times of peace as well as war the 
bout services of the outstanding scientists of the nation in the planning and executing of military 
B in. research.” 

Impelled by this proposed legislation, let us review briefly our recent history: 

At the beginning of the war we were short of everything—trained fighting men, war pro- 

duction facilities, raw materials, machine tools, war weapons in all categories. 

gun More than that, we had waited until a dangerously late hour to grant adequate funds 
ples to the armed services for development of new weapons and to mobilize the scientific resources 
duc- of the nation and America’s leading scientists in behalf of our security and freedom. 


ntity 
Fortunately we had gallant allies who held the line for many months until we could 


muster our strength and get into action our scientists and engineers. 


Perhaps the next time, if there is a “next time,” we shall not be so fortunate. We may 
have to fight alone. And there probably will be no warning, just as the Japanese flew in unan- 
nounced upon that fatal Sunday morning at Pearl Harbor. 


It is important that we keep alive in this country the art of ordnance, that we stay on 
top of other nations in devising weapons of definite superiority, that we continue permanently, 
after complete victory, to use our scientific resources to preserve our national security. 


Senate Bill 825 then, as well as a similar bill in the House, should be passed promptly. 
It should be endorsed and supported by all design engineers who have their country’s inter- 
ests, and their own, at heart. 


Now, in fact, is the time to pass it, while our war casualties are striking so many 
homes, while the brutalities visited upon our men by our enemies are so vivid, while the bene- 
fits of national organization of our scientific resources are so self-evident. 


Otherwise it may be easy after peace has come to slip back into our slothful ways and 
refuse to admit our danger again until it is too late—and the “next time” may well be too 
late if we neglect our national security again as we did up to a few years ago. 


We must not be caught napping again. We must keep at work from now on, with no break 
7 in continuity, the finest scientific minds in the nation to make sure that our weapons for 
national defense are without a peer in design. They must be the world’s best for only one rea- 

son—to protect ourselves in case some day we might have to use them. 


IV F Fadinbel 


ight) 
and 
then 
cator 
ns. 





1945 
Propuct ENGINEERING — JuNE, 1945 








Design of Torsion Rod Springs 
Used in M-18 Tank Destroyer 


The design of a torsion rod spring is discussed as to its application, 
stress range, creep and fatigue life. This article points out the many 
steps in manufacture which are critical to obtain a satisfactory design. 


The methods used in cold working and shot peening are described. 


ORSION rod springs used in the 
unique independent suspension of 
the track layer wheels of the now 
famous M-18 “Hellcat” tank destroyer 
were designed and developed early in 
1942. At that time the Buick Motor 
Division received an assignment from 
the Ordnance Department of the U.S. 
Army to engineer, design and construct 
two samples of a tank destroyer. 
Torsion springs, although well known 
to many engineers and designers, have 
not found considerable use in spite of 
the fact that they use steel in an effi- 
cient manner and require less material 
than any other type of spring even 
though the ends are partially inactive. 
Torsion springs are essentially a long 
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bar of spring steel anchored at one end 
and so mounted on the other end that 
the bar can be rotated, by means of an 
arm, to produce a spring resistance or 
deflection per unit load. 

The ends of the torsion rod spring can 
be serrated, square, flattened or de- 
signed in any other manner that will 
allow a sufficient grip to resist the ap- 
plied torsional force. The ends must 
be large enough to be stronger than the 
main diameter of the torsion spring and 
should have a large radius, at the 
change in section diameter, to prevent 
any localization of stress. 

Design of the torsion rod springs for 
the M-18 required a study of the operat- 
ing characteristics and it was necessary 


to first determine the suspension arm 
length, static load deflection and the 
angular deflection of the torsion spring 
or riding clearance control. From ex 
perience with the automotive wheel sus- 
pensions it was determined that the 
static wheel travel, shown in Fig. 1, must 
be at least 3 to 7 in. for a medium solt 
ride and that the riding clearance must 
be at least as much as the static deflec- 
tion. Thus with the total angular travel 
and loads known the size and length of 
the torsion spring can be calculated. 
F = Spring rate in lb. per deg. of twist 
d = bar diameter, in. 


G = torsional modulus of elasticity 
= 11,500,000 (steel 
r = arm length, in. 
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Fig. 1—Positions of suspension arm which must be determined before design calculations can be made. 


Fig. 2—Positions, dimensions and loading of a torsion rod spring for a specific design calculation. 
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Fig. 3—Torsion rod spring used in M-18 tank destroyer is straightened hot, magnifluxed and shot blast 
with 0.050-0.060 in. dia. shot to an intensity of C-10 to 14. The rod is Parkerized and painted while 
still hot from Parkerizing. Rod must take twist to 50 deg. angle without taking further set. 


1®= effective bar length, in. (for calcula- 


tion purposes use the length of the straight 
part plus the bar diameter) 
_ a 
883.6 rl 
To illustrate the use of this formula 
assume a torsion rod spring and arm 
as shown in Fig. 2, and that the wheel 
‘arries a load of 5,040 lb. with the sus- 
pension arm having a radius of 16 in. 
ind 28 deg. of travel from normal posi- 
ion to its extreme position where the 
arm will come against a stop. Assum- 
ng a static deflection of 6 in. the spring 
ite can be calculated in lb. per deg. 
of twist as follows: 


504( 
= = 840 lb. per in. or 235 lb. per deg. 
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Effective bar length is determined by 
the structure in which the torsion spring 
is to be mounted and for this calcula- 
tion assume the bar length as 68% in. 
Therefore: 


d* X 11,500,000 
583.6 X 16 X 68 
da = 12.98. . » 


qd * { ay: 
Total angular oh 2 is 49.6 deg. 


235 = 





Total torque = xX 16 = 
: bb. 


wiewneo t 


Torsional stress = Foe ; 
14 lon Modulus 
se 


= 138,000 Ib. per sq. in. 


The torsion rod spring of the M-18 
is made of silicon manganese steel, 
specification NE 9262, and was treated 
with 4 lb. of No. 79 Grainol per gross 
ton. The steel was delivered as hot 
rolled bars of magnaflux quality with a 
Jominy hardenability of J55-12/16 min. 
All heats were checked for silicates, 
seams, porosity, and other defects that 
might cause failures. The bar stock 
used in any spring is important since 
no spring is better than the material 
used. 

Manufacture of the torsion rod spring 
requires close control. It was found 
necessary to remove at least 4% in. of 
surface material to be certain that sur- 
face seams, scale and the decarburized 








391 








Fig. 5—Fatigue test equipment used in the development of the M-18 torsion rod spring. 


layer were entirely removed. The tor- 
sion springs were finished ground to a 
surface finish of 100 microinch max. 
and magniflux inspected before heat- 
treatment. 

Torsion rod springs were hardened in 
a continuous pusher type gas fired fur- 
nace at 1,625 deg. F., and quenched 
in agitated oil until the temperature 
of the center of the bar is approximately 
300 deg. F. Bars were then transferred 
to a tempering furnace of 850 deg F. 
min. This heat-treatment gives a Rock- 
well 46 to 50., C scale, hardness uniform 
throughout the bar. 

Following heat-treatment the bars 
were shot peened with P66 or P55, 0.055 
to 0.065 diameter, shot to a 0.010 to 
0.014 in. are height, on the standard 
Almen C strip, using a No. 2 gage. 

Past experience with automotive sus- 
pension springs has proved that springs 
stressed in one direction must have a 
minimum of 75,000 cycles, when tested 
in a fatigue machine, to give no serv- 
ice troubles. The M-18 torsion rod 
springs when fatigued through a stress 
range of 20,000 to 138,000 lb. per sq. 
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in. gave a minimum fatigue life of 85.- 
000 cycles. The bars when not shot 
peened and fatigued through the same 
stress range gave an average fatigue life 
of 35,000 cycles. 


The use of shot peening has allowed .- 


the design stress of these torsion springs 
to be as high as the apparent yield 
strength of the steel obtained by cold 
twisting (strain hardening) after the 
shot peening operation. 

Shot peened torsion rod springs were 
cold twisted, in the direction of their 
travel, to 180 percent of their total travel 
on the vehicle. This gives a bar. of 1.90 
in. diameter and active length 68% in. 
a set of about 25 deg. or 0.006 radians 
strain. This cold working increased the 
yield strength in fersion from 115.000 
in. lb. to aboyd 188,000 in. |b. 

Settling : 4 y of torsion rod 
springs, whem ¢aat @ load, must be 
watched and controlled. Ii 
settling oc@tii, thesyyield strength 
(strain hard@aiing) is mot sufficient or 
the stress raligeeorymaximum stress is 
too large. marc 


© 
Creep campheyeheeked by making a 


excessive 


fatigue test with a cofstant stress range. 
When the rate of creep increases we 
have a fatigue failure. A larger set or 
creep will occur during a continuous 
fatigue run than will occur on a vehicle 
with intermittent operation. 

Torsion bar spring construction has 
proved satisfactory in this application 
and there are a variety of applications 
where it can find use. They give ex- 
cellent spring life if the steel is of good 
quality and are correctly designed and 
manufactured. 

The maximum stress to be used by the 
designer depends upon the number of 
cycles necessary for the particular ap- 
plication, the stress range used, the su! 
face finish and the cold working or 
strain hardening of the bar. 

Formulas and examples given in this 
article can be used in any regular tor- 
sion spring design. Technical informa- 
tion used in preparing this article was 
furnished by Charles A. Chayne and 
E. G. Peckham, chief engineer and 
spring specialist, respectively, of the 
Buick Motor Division of the General 
Motors Corporation. 
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Torsional Rigidity Calculations 
For Waffle Type Construction 


JOHN H. MEYER 






Project Stress Engineer, McDonnell Aircraft Corporation 


Comparison of actual and computed torsional deflections in a specimen door of waffle 
type, spot-welded construction. Test showed that torsional deformation was about 
three times that calculated by conventional methods. A procedure for calculating the 


amount of deformation in waffle panels is presented as a basis for empirical design. 


IRPLANE doors and panels of 
waffle type construction generally 
are made of two sheets of alum- 
inum alloy, the external sheet being 
flat and the internal one drawn into a 
series of depressions. Sometimes 
through necessity these parts are at- 
tached to a structure so that they are 
subjected to torsion when loaded. This 
condition is not uncommon with air- 
craft nose-wheel doors and flaps. 

A knowledge of the amount of tor- 
sional deformation which can be ex- 
pected in parts that are twisted when 
loaded is often valuable in guarding 
against aerodynamic malperformance, 
or if the part is a door, in avoiding gap- 
ing corners under which the breeze may 
get to rip off the door. 

Comparisons of deflections computed 
by conventional methods and deflections 
obtained by measurement show that the 
measured deflections are considerably 
greater than those obtained by calcula- 
tion. To overcome this conflict, a new 


method of calculating deflections is 
necessary. 

In studying the approach to a valid 
method, tests were made on the door of 
waffle type, spot-welded construction 
shown in Fig. 1. In testing, loads were 
applied, as indicated in Fig. 1, to the 
door through glued-on rubber tension 
patches. Since the door sections are 
symmetrical and the load is applied 
uniformly over the entire door area to 
simulate a uniform negative air pres- 
sure, a constant torque exists between 
the front and rear hinge fittings. The 
magnitude of the torque T is equal to 
the rear hinge load multiplied by the 
perpendicular distance to the elastic 
axis of the door, or 

T = 340 Ib. X 7 in. = 2,380 in. Ib. 

Under this loading the measured de- 
flection at point D was 2.30 in. Point D 
being 13 in. from the hinge line, this 
deflection is equivalent to 0.177 radians 
of rotation. 

The minimum 


torque-resisting sec- 


tion of the door is shown in Fig. 2. The 
computed rotation, based on the de- 
flection of this minimum section, using 
the conventional method is 
T = half the total torque on the section, 
in. lb. 
C = perimeter of one of the torque- 
resisting cells, in. 


L = center distance hinge to hinge, in. 

A = area of one of the two torque- 
resisting cells, sq. in. 

G = modulus of elasticity in shear 

t = average thickness of sheets forming 


the torque cells ; 
@ = rotation of end section, radians 


TCL 
~ 4A3Gt 
1,190 K 10 X 43.4 
4 X 3.9% X 3,900,000 x 0.036 
= (.0604 radians or a deflection at point 
D of 0.0604 & 13 = 0.7852 in. 

A calculation, based on the average 
moment of inertia of the section showed 
that the amount of deflection which 
could be attributed to bending of the 
door rather than to twisting amounted 
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Fig. 1—Specimen waffle type door and locations of applied loads for 
deflection test. Fig. 2—Minimum torque-resisting section of test door. 
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Fig. 3—Ratio of actual to computed 
deformation for different values of the 
parameter V/V. 


This corroborated the 
visual observation that the measured 
deflection of 2.30 in. at point D resulted 
from door twisting rather than bending. 

Comparison of the computed and 
measured torsional deflections 
the measured deflection to be 2.93 times 
that computed. The larger deforma- 
tion may be ascribed to the waffle sheet 


to only 0.027 in, 


shows 


furées not in its own plane at the points 


Yof compound curvature. 


a mathematical treatment of 
the state of stress appeared to be im- 
possible, an empirical method for ar- 
riving at a solution was sought. In de- 
veloping an empirical basis for design. 
a parameter selected which ex- 
pressed the condition that the greater 
the amount of compound curvature of 
the sheet in the waffle, the more will the 
actual deflection exceed the computed 
deflection. With 


Since 


was 


V; = total volume inclosed by inner and 
outer sheets between the sections of 
application and reaction of torque, 
and 

V2 = minimum cross-sectional torque- 


carrying area multiplied by the 
length of member between sections 
of application and reaction of torque, 


the arbitrary parameter V,/V. was se- 
lected. 

For the door under discussion, the 
value of the parameter is about 1.5. 


For the 
(constant 


conditioA V,/V, equals unity 
cross-sectional area) the 
ratio of measured to computed deflec- 


shown in Fig. 3 is drawn between the 
two points so established. The curve 
if defined by further test data will un- 
doubtedly prove to be some other shape 
than a straight line. Also, use of the 
parameter can be regarded as valid only 
for the particular set of conditions for 


which it is established: 


1. Constant torque between point of 

application and reaction, and 

2. V. formed by two torque carrying 

cells. 

To generalize the method is not diff- 
cult. but is of questionable value. 

The proposed use of the curve shown 
in Fig. 3 in computing deformations 
leaves much to be desired from the 
standpoint of precision. A curve de- 
fined by one test point and one theoret- 
ical point cannct be looked upon with- 
out suspicion. The method does have a 
definite value, however. in that it em- 
phasizes to the designer the fact, that 
may not occur to him in a casual com- 
putation, that the amount of twist in 
waffle type panels when estimated by 
conventional methods will produce seri- 





being constrained to carry shearing tion should be one. The tentative curve ously unconservative results. 
e 
Research, Invention, and Patents 
ONLY oONE-sIXTH of all American in- The National Patent Planning Com-  perimentation and development. The 
ventions have been for the purpose of mission, of which Dean Potter is execu- Commission recommended that Con- 
saving labor according to Andrey A. _ tive director, was created on December _ gress declare a policy that patentability 
Potter, Dean of Engineering at Pur- 12. 1941 by an executive order of the — be determined objectively, by the nature 
due. in an address before the Industrial President of the United States. for the of the contribution to the advancement 


Research Institute. The majority of in- 
ventions have made themselves felt in 
the creation of employment. ihcreased 
wages and increased wealth, according 
to Dean Potter. ‘Phe American 


vironment and form of government have 


em 


been responsible for our enormous crea- 
tiveness which is reflected in the large 
number of patents granted yearly in this 
country. In 1940 fourteen million Ameri- 
cans were earning their livings in the 
manufacture, sale, 
patented 


much 


distribution of 
this number is 
present. As further 
evidence to support this contention, he 
points to the fact that such Europeans 
as Steinmetz, Pupin, Tesla, Baekeland. 
and Sikorsky produced their works of 


and 
goods, and 


greater at 


genius in this country, not in their 
native lands. 


\ further reason for this profusion 
of creativeness is the protection afforded 


the inventor by the American patent 
system which guarantees greater pro- 


tection than that of any other country. 

Nearly one-half of patents 
granted to individual inventors, more 
than one-third to small industries, and 
less than one-fifth to large industries. 


our are 
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purpose of appraising our patent 
tem. The Commission has found that: 
1. Our patent system has aided the wa: 


SVs- 


effort; 2. Present legislation is ade- 
quate to serve our Government's war 


time needs; 3. American industry is not 
guilty of suppression of patents to any 
degree; 4. 
licensing of patents is undesirable for 
this 
most 


significant Compulsory 
would 
detrimental to the individual in- 
ventor and small industry, and it would 
deny sufficient patent protection to our 
growing research laboratories; 5. Estab- 
lishment of a public register in the 
Patent Office, on which patents could be 
entered at the request of their 
with a statement of the terms on which 


country because it prove 


own, 


a license would be granted, is recom- 
mended as an alternative to a broad 


compulsory license system; 6. 
Patents major contributing 
factor to unfair competition in restraint 
of trade, since this abuse 
secret and improper 
The “flash of genius” 
certain 


patent 
are not a 
arises from 
agreements; 7. 
yardstick used by 
detrimental to the 
granting of patents for new devices ‘and 
processes which are the result of ex- 


courts is 


of the art: 8. The Patent Office should 
act in an advisory capacity to any court 
in which new evidence is 


being pre- 
sented, during the adjudication of a 
patent; 9. The jurisdiction of the exist- 


ing Court of Customs and Patent Ap- 
peals should be expanded to receive 
appeals in patent cases from all the 
district courts; 10. A patent monopoly 
should not last more than twenty years 
after its filing in the patent office. 
Dean Potter quotes from a report o! 
Carroll L. Wilson, consultant to the 
National Patent Planning 
in which Mr. Wilson rejects the popu: 


Commission 


lar belief that ingenuity in an_ indi 
vidual is governed solely by heredity. 
and that ingenious persons are “bound 


incentives 
He suggests the following ap 
to problems in this field: 
1. Each employer would do well 
offer special bonuses for contributions 
over and beyond the line of duty. 
The protection which the law pro- 
for the property rights of the 
patentee should be strengthened. A un! 
form and objective standard of inven- 
tion should be adopted. 


to invent regardless of 


offered. 


proaches 


vides 
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Deflections In a Square Plate 
With Two Adjacent Fixed Edges 


Solution obtained by the use of difference equations for the moments and deflections in 

square plate, with two adjacent edges fixed and the other two edges unsupported, 
for a concentrated load acting at points along the diagonal bisecting the angle between 
the supported sides. Computation factors for moments and deflections are tabulated. 





Report of an investigation conducted 
by The Engineering Experiment Sta- 
tion, University of Illinois, in coopera- 
tion with the San Diego Development 
Engineering Department, Consolidated 
Vultee Aircraft Corporation, by N. M. 
Newmark, Research Professor of Civil 
Engineering, and H, Clinton, Research 


Graduate Asst. in Civil Engineering. 





HIS analysis gives a solution for 
the moments and deflections in a 
square plate with two adjacent 
edges fixed and the other two edges un- 
supported. for a concentrated load act- 


ing at various points on the diagonal 
bisecting the angle between the sup- 


ported sides. For one position of the 
load, namely. at the center of the plate, 
moments are determined also for the 
supported edges hinged as well as fixed. 
The solution was obtained by 
of difference equations. 
the results 


the use 
Consequently 
numerical approxima- 
tions, but they are of sufficient accuracy 
for practical purposes. 

A plan of the 
62 by 6A, 


are 


plate, of dimensions 
with a designation indicated 
of the location of the points of the net 
at which deflections and moments are 
considered, is shown in Fig. Edges 
00-06 and 00-60 are fixed, and the other 
two edges unsupported. Moments and 
deflections are computed pes a unit load 
successively at points 1], 22, 33, 44, 
and 66, on the diagonal bisecting ie 
angle between the fixed edges. For a 
load at point 33. moments are also 
given when the edges 00-06 and 00-60 
are hinged instead of fixed. 

The maximum positive and negative 
moments in the plates are summarized 
in Table I, and apply to the condition 
where the load is distributed uniformly 
over a circular area of diameter ap- 


Propuct ENGINEERING — JUNE, 1945 


proximately one-eighth the side of the 


plate. In general the maximum nega- 
tive moment occurs atthe fixed edge, 
and the maximum positive moment is 
across the diagonal at the load point. 
Either the positive or negative moment 
may be greater in a specific case, de- 
pending upon the manner of application 
of the load. 

The general technique involved in the 
use of difference equations consists in 
replacing the derivatives in the funda- 
mental differential ap- 
proximate For example, 
the slopeof the plate at a point is ap- 
proximated by the difference in the de- 
flections of points a small distance away 
to either side, divided by the 
between the points. 


equations by 
expressions. 


distance 


By a logical extension of the process, 
the differential equation relating the de- 
flections of a plate to the load on the 
plate is replaced by difference equations 
relating the deflections of the plate at 
the nodes of a network of points to the 


loads at those points. The resulting 
equations form a set of linear simul- 
taneous algebraic equations in which 


the unknown quantities are the deflec- 
tions at the nodal points of the network. 
In the problems considered herein there 
are, on account of symmetry, 
tions in 21 unknowns. 

The equations were 
solved by means of a modification of the 


21 equa- 


simultaneous 


Gaussian procedure of successive sub- 
_ stitution, credited to Doolittle. The pro- 
cedure is described by V. P. Jensen. 


“ 


Analysis of Skew Slabs,” Univ. of I- 
linois Eng. Exp. Station, Bulletin -No. 
332, 1941, pages 104 to 107. 


Computation of Moments 


From the deflections. moments at var- 
ious points in the plates can be com- 
puted by use of the relations between 
moments and deflections put in the form 
of differences. At the fixed edges the 
maximum principal moments act across 
the edge. On the diagonal the principal 
moments act in directions along and 
across the diagonal. These principal 
moments are computed by means of the 
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Fig. 1—Plan of plate and method 


of designating points at which mo- 
ments and deflections are considered. 

















~ 
Table Ae Mccheertie Moments Across Diagonal and at Fixed Basis 
Moments are in units of in. Ib. per in. for a load of 1 Ib. _ Poisson’s Ratio is 0.3 | 
Edge Load at Max. positive Max. negative . 
Conditions point moment moment i 
Fixed ul 0.1352. ~0.1388 
Fixed 22 0.2151 01723 
Fixed 33 4 : — 0.2375 ‘ 
Fixed 44 63a. ~ 0.4561 
Fixed 55 s, B58... — 0,7409 
Fixed 6 0.2000 ~ 10258. 
Hinged ae. — 02211 














dacs 00-06 and 00-60 Fixed 








Point nt 8 22 ¥ “ 
il 0.06941 0.03688 0.01966 9.01101 
22 0.03688 6.20861. 0.19223 0.18969 
33 0.01966 0.19223 0.53693 0.70560 
44 6.01161 0.18969 6.70568 1.53321 
55 6.00571 6.20821 0.91436 2.28107 
66 6.00145 6.23 756° 1.15822 3.10530 





Table If] — Values of N/A? Times Deflection at Points on Dia 
For Load P Equals | at Point 33. 


Edges 00-06 and 00-60 Simply Supported 

















aos ul 22 33 “ . & : 
Point oe 
_ 
33 0.31591 1.20006 2.46649 3.67654 5.00930 6.42855 
‘Table [IV — Negative Moments at Fixed Edges — 
ee Moments are’in units of in. tb. per in. for a lead of 1 Ib. 
Load at point 
fe? 1 22 33 44 55 
ig.) 6 0 0 0 0 
Ol — 0.1388 0.0738  — 0.0393 — 0,0220 — 0.0114 
02 «=~ 0.0795 — 0.1723 ~ 0.1287 ~~ 0.1055 — 0.0986 
03 «= — 00357 01500 = 02125 0=— — 0.2225 ~ 0.2470 
04 -00150 --01072  -—02370 —0.3413 — 0.4351 
0 ~0.0061 —0.0770  — 0.2375 —~ 0.4385 —~ 0.6420 
06 «= - 0,012 ~ 00505 ~ -0.2066 —0A561 -- 0,7409 





Table V — Principal Moments in the Direction of the Diagonal 
he Angle Between the Two Fixed Edges 


Moments are in units of in. Ib. per in. for a load’of 1 th. 


Bisecting t 














Load at point - & 
Point 13 22 33 4h 66 - 
00 0 0 0 0 : 
YW +0223. = 0.0526 — 0,0662 — 0.0732 . 
22 +§.0042 “‘+-0.1874 ~ 0.0544 ~ 0.1435 
33 0,0009 40.0183 = 0.1956 «= — 0.1048 
44 — 9.0005 +-0.0007 +0.0173 +0.1634 
35 — 0.0001 ~— 0.0003 +-0.0001 +0,0054 
- 66 6 8 6 GSS 
usual relations between moments in the loaded diagonal, and of principal 


various directions at a point. 


With N = flexural rigidity of the plate 


E = modulus of elasticity of the 
material ; 
h = thickness of plate 
= moment of inertia per unit 
width 
= h?/12 
u = Poisson’s ratio, herein taken 
as 0.3 
N= = 
l— up 


values of V/2* times the deflection along 
a unit load are 


the diagonal for given 
in Tables II and III. The actual 
deflections are obtained by multi- 


plying the numerical values as tabulated 
by the quantity P °/N, where P equals 


the load at the load point. 
Numerical values ot deflections along 
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fixed edge and on the 
given in Tables II 


moments at the 
loaded diagonal are 


to VII, inclusive. 
Magnitudes of the negative moments 
at the fixed edge, and of the principal 


moments along the diagonal and across 
the diagonal, are given in Tables IV, V, 
Magnitudes of the 
principal moments along and across the 
diagonal for the simply supported plate 
with a load at point 33 are 
Table VII. All the moments are com- 
puted for a value of Poisson’s ratio of 
0.3. The numerical values of the mo- 
ments are stated in units of in. lb. per 
in. of width of the sections on which the 
moments act. These intensities of mo- 
ment are accordingly independent of 
the dimensions of the plate or of the 


and VI, respectively. 


give n in 








length 4, and are proportional only to 
the magnitude of the total load P. acting 
on the plate at the point designated. A 
positive moment indicates compression 
at the top of the plate for a downward 
load. 

The moments at the load points apply 
to a load distributed in some manner 
over an area. Other calculations have 
indicated that the difference equations 
procedure gives moments at the load 
point that are reasonably correct for a 
load distributed uniformly 
cular area of diameter 0.70 to 0.75 2, 


over a Cir- 


which in this case is about 1% the side 
of the plate. For a load distributed in 
other ways, a correction must be made. 
{ consideration of the moment in cir- 
cular plates, with various types of sup- 
port. caused by loads distributed over 
circular diameters, 
leads to an empirical correction to be 
made to the moments computed herein. 
The correction applies only to the mo- 
ment at the load point. and is to be 
added algebraically: 


areas of various 


c = diameter of loaded area 

a = length of side of plate 

k = correction factor 

k = — 0.24 logio(8c/a) (1) 


For values of c/a less than VY, the cor- 
rection is additive. and for values of 
c/a greater than 4% the 
subtractive. 

When the load is concentrated over 
an area smaller in diameter than the 
depth of the plate, the stresses near the 
load no longer vary through the depth 
of the plate in a linear pattern, but the 
maximum tensile stress can be com- 
puted with reasonable accuracy from 
the moment determined for the same 
load distributed over an area of diam- 
eter about equal to depth of plate. 


correction is 


Modification Factors 


Loads may be applied to the plate by 
means of a bolt through a hole in the 
plate. In such a case the moments in 
the neighborhood of the load will be ma- 


terially changed. but the moments at 
more distant points and the average 


moments will not be greatly affected. 
From a consideration of the effect of 
holes in circular plates the following 
modification factors for maximum mo- 
ments are suggested: 

The maximum 
caused by a load applied through a bolt 
fitting loosely in a hole in the plate may 
be increased from 40 to 70 percent over 
load 


positive moment 


the moment caused by the same 
applied to a plate without a hole. 

2. Where the bolt is attached in such 
a way that the edge of the hole cannot 


rotate, but remains in the same plane 


deflection, the increase i: 
much less. from 15 to 25 percent. 


during the 


The change in maximum negative mo- 
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ment in either case is negligible unless 
the hole is very large. 

When yielding begins in a plate there 
may be some redistribution of moments, 
which may take place in either or both 
of two ways; a transfer of total mo- 
ments from negative to positive on dif- 
ferent sections, and a smoothing out 
of the variation of moments on a par- 
ticular section. 

Certain relations arise from statical 
equilibrium between the average mo- 
ment at the supported edges and the av- 
erage moment across the diagonal. Con- 
sider the plate shown in Fig. 2. Let the 
average moment per unit of width across 
either of the support edges be denoted 
by —M’, and the average moment across 
the diagonal be denoted by +M”. By 

















aa . nil 
Lp 
| | - 
Centroid | : 
of | : 
TH | : 
, Load point 
e 
V11111//777 Uhieclld 411011117077 - 











Fig. 2—Dimensions of plate and loca- 
tion of load point used in evaluating 
the average moment per unit; of width 
across either of the supported edges 
and the average moment across the 
diagonal between the supported edges. 


taking moments about one of the sup- 
porting edges where 


a 


length of side of plate 
b 


perpendicular distance from load 
point on diagonal to supported edge 
of plate 

distance from corner of plate to 


centroid of reactions on edge 
/ 
1M’ = Pb — Pe/2 


am oie 
M’ = P(? . *) (2) 
a 


If M’ is determined, e can be easily 
obtained. 


e 


II 


When e is given, the average 
moment across the diagonal is obtained 
by taking moments about the diagonal: 


M” = — M'/2+ Pe/4a (3) 


with the value of M’ from Equation (2) 
this becomes 


M” = P(S _ (4) 
€ 


By adding Equations (2) and (4), 
there is obtained 


M’ + M” = Pb/2a (5) 
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This expresses the result that the numer- 
ical sum of the average negative mo- 
ment at the edge of the plate and the 
average positive moment across the di- 
agonal is statically determinate. Inci- 
dentally, Equation (5) gives the aver- 
age positive moment across the diagonal 
when the edges are hinged instead of 
fixed, if M’ is set equal to zero. 

When M’ equals M” 


, or when the 


greatest possible redistribution has 
taken place. the average moment be- 
comes 
> 
M’ = M” = Po (6) 
4a 


which is one-half the value for a hinged 
support, 

Values of b/a, e/a, M’, M”. and 
M’ plus M” are given in Table VIII 
for the cases solved in this report. By 
comparison with Table I it can be seen 
that the maximum moments on a section 
are generally two to three times as great 
as the average moments on the section. 
In general, the degree of redistribution 
of moment that can take place without 


structural impairment is not enough to 
overcome this difference. However, 
where the difference is greatest, the 
possibility of redistribution is also great- 
est. 

It should be remembered that the 
negative moment that can be developed 
at the edge of a plate is dependent on 
the conditions of restraint at the edge. 
Where a thick plate is supported by a 
thin wall, the negative moment that can 
be developed is determined by the ca- 
pacity of the thin wall to carry moment. 
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Salt Water Corrosion 


On Plated and Unplated Stainless 


Cc. J. STRID 


Adel Precision Products Corporation 


With plain chromium corrosion-resistant steel parts, a cadmium plate was generally 


specified for service in salt water atmospheres. The experiments on Corrosion- 


resistant 416 and 440 described in this article indicate that the cadmium coating 


may safely be omitted. Corrosion effects produced by salt water are discussed. 


O MAKE certain that cadmium 

plate improves the corrosion re- 

sistance of stainless steel suff- 
ciently to warrant its continued appli- 
cation, a series of tests were initiated by 
the Navy and carried out by the Adel 
Research Department. These tests were 
performed in a salt spray on corrosion- 
resistant 440 (17 percent Cr and 1C) 
and 416 (13 percent Cr and 0.15 C) ac- 
cording to specifications AN-QQ-S-91. 
Photographs were taken at 12-hr. inter- 
vals up to 96 hr. All specimens were 
annealed and passivated 20 min. in 20 
percent HNO, at 140-160 deg. F. before 
testing. Exposure of 48 hr. failed to in- 
dicate excessive corrosion on either the 
416 or 440 steels, although anpealed 
140 was definitely inferior. This type of 
steel is always used in the hardened 
condition, in which it has optimum cor- 
rosion resistance. It may be assumed 
that its performance is equal to that of 
416. Results prove conclusively that 
cadmium plating on 416 and 440 parts 


is unnecessary since it does not reduce 
the normal service life. 

The rate at which corrosion proceeds 
depends on corrosive agents, galvanic 
effects, surface films and temperature. 

Oxygen in the atmosphere or in solu- 
tion is the common 
On corrosion-resistant 


most corroding 

steels it 
produces a protective cathodic or pas- 
sive film. Galvanic or electrolytic action 
is next in the order of importance. It 
tends to roughen, corrode locally, or 
cause pitting. When certain areas are 
corroded to the exclusion of others, the 
cause is usually electrolytic. 

Surface films should not be over- 
looked in corrosion problems. The first 
type of surface films,is formed by cor- 
rosion products. It is cathodic to the 
base material, setting up a galvanic ac- 
tion which corrodes the unprotected 
anodic base material. The second type 
of film is cathodic or passive, it is typ- 
ical with high chromium alloys. Passiv- 
ity, effected by dipping the metal in an 


agent. 


acid of correct strength and tempera- 
ture, is of great importance in resisting 
corrosion in 416 and 440 steels. In the 
active state, the alloys are readily sub- 
ject to galvanic action, but are ex- 
tremely stable in the passive condition. 

Temperature is one of the most im- 
portant controlling rate-factors in all 
chemical reactions. Increase of temper- 
ature tends to speed up the rate of reac- 
tion. Local temperature differences often 
set up local electrolytic cells. 

High chromium alloys are especially 
prone to the form of corrosion known 
as “pitting,” a highly localized form of 
corrosive action. Distinguished by well- 
defined boundaries. it is accompanied 
by the formation of solid corrosion prod- 
ucts, irregular in apeparance and having 
the thickest section over the pit. This 
type of corrosive attack frequently re- 
sults when the metal is not uniform; in- 
clusions of a more rapidly corroding 
material produce a pit either by more 
rapid direct corrosive action or by elec- 














Table I—Weight Loss of Samples in 96 Hours 





Sample 
No. a 
by Cr Mn 
eenronenten’ . 
] 10 13.10 0.51 
2 0.10 13.10 0.51 
3 .10 13.10 0.51 
1 0.11 12.39 0.51 
) 0.11 12.39 0.51 
6 0.11 12.39 0.51 
7 0.12 12. %2 0.76 
8 0.12 12.72 0.76 
9 0.12 12.72 0.76 
10 1.05 ci .te 0.38 
11 1.05 Lt. to 0.38 
12 1.05 it ta 0.38 


Chemical Analysis in Percent 


P S Si 
0.025 0.255 0.47 
0.025 0.255 0.47 
0.025 0.255 0.47 
0.027 0.320 0.23 
0.027 0.32 0.23 
0.027 0.320 0.23 
0.030 0. 266 0.46 
0.030 0. 266 0.46 
0.030 0.266 0.46 
0.038 0.013 0.46 
0.038 0.013 * 0.46 
0.038 0.013 0.46 





* Specimen 11 Missing 


| 
| Weight Loss 
ST 
Ni Mo | In Gr. In Percent 
0.32 0.43 | 0.05 0.03 
0.32 0.43 | 0.20 0.15 
0.32 0.43 0.05 0.03 
0.23 0.36 0.20 0.15 
| 
0.23 0.36 | 0.05 0.04 
0.23 0.36 | 0.05 0.03 
0.14 0.56 | 0.05 0.04 
0.14 0.56 0.10 0.08 
0.14 0.56 0.15 0.11 
0.25 0.18 
* * 
0.00 0.00 
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RESULTS OF SALT 


{: Specimens prior to Testing. 


B: 14 Hours, specimens 1] 
resistant qualities than 10, 11, 12, which 


solutions, 


C: 23 Hours, only slight change. 


SPRAY 


through Y exhibit better corrosion- 
however could be im- 
proved by heat-treatment. Corrosion of the conical surface and F. 
inder the string is caused by the collection of concentrated salt E 


E: 46 Hours, 1, 2, 4, 
face, conical part of 
sively corroded. 


96 Hours. 
and not 
surtaces. 


seriously 


CORROSION TEST—SAMPLES 1, 4 


AND 10 


7 show good condition on cylindrical sur- 
all specimens attacked. 10, 11, 12 exten- 


no extensive change in specimens | through 9 from 


corroded. 10 markedly corroded on all 


G: 96 Hours, excess corrosion material wiped off. Appearance is 





D: 37 Hours, corrosion of 10, 11, 12 progressed more rapidly. not greatly changed from F, only a slight quantity of corrosion 
6. 8 show signs of attack on the cylindrical portion. products being removed. 
trolytic interference. Since the metal with that of the saline solution. The remove the corroded material entirely. 


at the bottom of the pit is poorer in OXY- 
gen than at the pit-entrance. a local 
galvanic cell is set up which operates 
until the metal is exhausted. 
Intergranular corrosion sometimes 
takes place in chromium alloys as the 
result of improper heat-treating. It con- 
sists of the precipitation of chromium 
rbide along the grain boundaries of 
the metal which leaves the body of the 
metal adjacent to the carbide particle 
in an impoverished state, and opens a 
pathway to the corrosive agent along 
grain boundaries wherever fine carbide 
pr ipitation occurs, 
these tests, both air and salt solu- 
tion acted as corrosive agents, although 


th 


the effect of air was small compared 
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resistance of chromium alloys to chlor- 
ide salt spray depends largely on the 
Although 
sodium chloride is on the active-passive 
borderline as evidenced by the fact that 


eficiency of passivation. 


pitting of chromium alloys is not infre- 


quent. salt solutions usually carry 
enough dissolved air to maintain the re- 
quired oxide film, and to keep the sur- 
face in its passive condition. 
Experimental results obtained. shown 
in the illustration, are self-explanatory. 
Attack began on the conical part of the 
specimens and stopped after a certain 
time. The cylindrical surface was at- 
tacked severely only on samples LO and 
12. Table I gives the weight loss of the 
specimens. No attempt was made to 


The maximum corrosion at the conical 
surface was caused by moisture concen- 
surface 


tration. Corrosion at the end 


was apparently occasioned by the 
greater surface roughness at that point. 

Evidently steel 
116, when properly passivated, can with- 


corrosion resistant 
stand the corrosive effects of a sodium 
chloride 
cadmium 


sufficiently so that 
plating can be 
without jeopardizing the life expectancy 
of the exposed part to any extent. No 
definite conclusions 


solution 
eliminated 


were reached re- 
garding 440, as the specimens were not 
in the heat treated condition. However, 
since corrosion effects did not seem ex- 
cessive, this unplated material likewise 


appears adequate for service. 


399 









FRICTION CLAMPING DEVICES 


BERNARD J. WOLFE 






































ALL types of mechanisms used for gaining mechanical 
advantage have probably been used in the design of fric- 
tion clamps. This type of clamp can hold moderately 
large loads by friction grip on smooth surfaces even of 
comparatively small area and, in some designs, tightened 
or released with little effort and movement of the control. 
In the clamps illustrated here the mechanical advantage 
is gained by the use of the common devices: lever, toggle, 
screw, wedge, and combinations of these means. 
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S| AND PRINCIPLES OF DESIGN 
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Impact Extruded Aluminum Parts 


Their Design and Production 


MARCUS A. FAIR 


{ssistant Works Manager, Edgewater Works, Aluminum Company of America 


Impact extruded aluminum and aluminum alloy parts, features of design 


that can be produced, and scope 


are described to indicate when 


HE impact extrusion process 
offers unique possibilities in de- 
sign and application of alum- 

inum parts, as well as possible cost sav- 

ings when shells up to 10 in. long and 5 

in. in diameter or equivalent bottom area 

are required. Impact extrusions might 
be described as cup-shaped parts having 
cold forged bottoms combined with ex- 
truded side walls. They are made in 
one operation from a cold slug. The 
hottom can be of practically uniform 
thickness or can contain bosses, depres- 
sions or ribs. The cross-section of the 
wall can be practically any symmetrical 
shape, with or without flutes or ribs, 
but must be the same throughout the 
length. Thus parts that would require 
two or more pieces or perhaps expen- 


sive machining operations if produced 
by some other method can be made in 
impact extruding and 
then. trimming. Full hard properties 
of aluminum are developed by the cold 
working, which makes parts strong and 


two operations: 


rigid enough for most applications. 
Impact extrusions are produced by 
striking a high-speed impact blow with 
a punch into a die cavity containing a 
cold slug of metal approximately. the 
shape and size of the outer cross-sec- 
tional dimensions of the shell. The die 
cavity is of the size and shape of the 
outside of the desired part and the 
punch is of the size and shape of the 
inside of the part to be produced. The 
impact is sufficient to cause the metal to 
fill the die cavity and to flow or squirt 


and limitations of the extrusion process 


and how designers can use extrusions. 


upward out of the die and around the 
punch. This movement of metal takes 
place in a fraction of a second, On the 
return upward stroke the punch carries 
the extruded shell with it, the shell 
adhering to the punch because of 
shrinkage. The shell is stripped from 
the punch when its top edge strikes a 
stationary stripper bridge through 
which the punch is drawn. 

Impact extrusion is generally done on 
strongly built, high-speed crank presses 
because of their economic advantage 
over hydraulic and other types of pres- 
ses. Investigation of the possibilities of 
the process is far from ended. New 
designs are developed largely on the 
basis of past experience with different 
shapes and alloys. 


Typical impact extrusions ranging from 11% to 9% in. long with most 


wall thickness between 0.01 and 0.05 in. 


The part lying on its side has 


5/32-in. walls. A center boss on the bottom is % in. in dia. and 1% in, high. 
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Steps in producing impact extruded parts. 





IMPACT EXTRUSION SHOULD BE CONSIDERED 
WHEN THE FOLLOWING CONDITIONS ARE INVOLVED 


1. When the ratio of length to 
diameter of a ‘shell is high. Max- 
imum shell length is usually 
about six timés the inside diam- 
eter of cylindrical shells. The 
length of a shell is limited by the 
column strength of the punch. 














2. When a heavy bottom is com- 
bined with a side wall of thin 
gage. 








3. When the bottom design in- 
cludes integral bosses, hollow or 


WLI 























solid studs, necks, plug caps, or 
cavities on the inside or outside. 

















—") $ oom 
r, 1 } 


4. When square, rectangular, oval or unusual shapes of shells are required. 


7 


5. When walls of varying thickness in the cross-section or with longitudinal ribs are required. 









































In many instances two or more of these five conditions 
can be combined in the same shell. However, in com- 
bining these conditions there is a limiting factor in 
designing the bottom of the shell. When sidewall thick- 
4 ness varies at different points in the cross-section, the 


bottom of the shell must have sufficient metal to fill 
the heavier sections of the sidewall. Generally, a bot- 
tom 0.010 to 0.040 in. thicker than the greatest wall 
thickness is desirable, depending on production con- 
ditions. 
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The impact extrusion process im- 
poses certain limitations on design. 
Since the punch must be gripped 
some distance from its striking end, 
and usually penetrates but a small 
fraction of the extrusion length into 
the die, any lack of symmetry in the 
side walls of the shell tends to bend 





Ideal Bottom 
Angle 


Standord Flat 
Bottom Design 


eee 


1/16 in. at least. 





DESIGN REQUIREMENTS 








Not Good Good 


the punch and force it out of line. 


Good Not Good 


Also when inside or outside bosses or cavities on the bottom end of the 
shell are not reasonably symmetrical there is a tendency for the irregular 
flow of metal to force the punch end out of line. 


CLL. 
Good Design 





Good Design 


The tendency for the extrusion punch to “float” in the die and thus 
cause variations in wall thickness can be minimized by tapering or 
beveling the bottom of the punch and/or die. Another effect of the 
beveling is that it helps to direct the flow of metal and thereby reduces 
the extrusion pressure required. Even a few degrees of bevel is bene- 
ficial. The standard bevel for flat bottom shells has been set at 15 deg. 
In designing complex shapes it is often necessary to determine correct 
bottom contours by test. Rounding of outer edges is also essential be- 
cause the flowing metal cannot be turned abruptly as it is being forced 
out of the die cavity. Outside corner or edge radii should be 1/32 to 


FOR IMPACT EXTRUSIONS 


The pressure required to impact 
extrude aluminum is determined by 
several factors. Tool pressures ap- 
proaching 200,000 lb. per sq. in. 
have been measured but the quan- 
titative effects of individual factors 
that determine the pressure have 
not been established. The main 
factors are: 

1. Area and shape of bottom. Im- 
pact extrusion pressures 
rapidly with increasing area of the 
bottom of the shell because some 


increase 


of the metal in a slug of large area 
must travel farther before it is ex- 
truded than does the metal in a slug 
of small area. Also for this reason, 
and because of its longer boundary, 
a rectangular bottom having the 
same area as a round bottom re- 
quires more pressure. 

2. Side wall thickness. More pres- 
sure is required to extrude a shell 
of a given diameter with a thin wall 
than with a thick wall. 

3. Initial hardness of aluminum 
slug. Alloys having higher physical 
properties or greater hardness from 
cold working or heat-treatment re- 
quire higher extrusion pressures. 

In general, the minimum wall 
thickness for shells of large diam- 
eter or cross-section must be greater 
than for small shells and the mini- 
mum wall thickness of a shell made 
of hard alloy must be greater than 
for commercially pure aluminum 
shells of the same diameter or cross- 
section, 

















Alloys—The most commonly used 
alloy for impact extruded products is 
commercially pure aluminum (2S), in 
which approximately full hard proper- 
ties are developed by the process. 
Shells having heavy wall thicknesses 
can be produced in alloys A51S (Si 1.0, 
Mg 0.6, Cr 0.25 percents); 53 S (Si 
0.7 Mg 1.3, Cr 0.25 percents) and 61S 
(Cu 0.25, Si 0.6, Mg 1.0, Cr 0.25 per- 
cents). The high physical properties 
of 175 (Cu 4.0, Mg 0.5, Mn 0.5 
percents), and similar alloys, further 
limit the ability to extrude these alloys 
so that each proposed application re- 
quires special consideration. Table I 
is a rough guide of minimum wall thick- 
nesses for shells. 


Standard Diameters and Sizes— 
The aluminum slug used in the impact 
process is generally produced by blank- 
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Table I—Minimum Wall 
Thickness 


Limitations are dictated somewhat by 
equipment capacities. Figures must be 
considered merely as guides. 


| 
‘Minimum Wall Thickness, in. 





Dia. — 
of Shell, | 
In. | 25 A51S, 53S and 61S 
Alloy Alloys 
| | 
| 
34 | 0.010 0.094 
ae | 0.015 0.094 
1%.. | 0.020 0.094 
a ...| 0.020 0.125 to 0.187 
2%. | 0.020 0.125 to 0.187 
re ae 0.125 to 0.187 
3%... | 0.025 0.219 to 0.281 
4 | 0.030 0.219 to 0.281 
ae 0.040 0.219 to 0.281 
ee ccavenietars. 0.075 0.219 to 0.281 











ing from suitable slab. Blanking tools 
are available for producing in 2S cer- 
tain sizes of round, square and rectan- 
gular shells, designated as standard. 
Parts designed to have the same bottom 
cross-section as a standard shell, can 
be produced without a tool charge for 
a blanking die. Standard sizes pro- 
duced by Aluminum Company of Amer- 
ica are shown in Table II along with 
the maximum available length of shell 
for each size of standard shell. The table 
applies only to shells made of 2S alloy. 
Table III gives similar data for rectan- 
gular and square shells. 

Maximum lengths indicated in Table 
II for certain shells with heavy side wall 
have been established on the basis of 
existing blanking equipment. Con- 
struction of tools to produce thicker 
slugs would permit extrusion of longer 
shells in many instances. Impact ex 
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Table Il—Standard Sizes 






























































Of Round, Flat Bottom Shells we 
2S Aluminum - Z : 
Thickness, in. Thickness, in. 
Size, ne = en se — ———_—_—— 
In. In. 
| Wall,A  Bottom,B Rad.,C Max. Length, D Wall, A Bottom, B  Rad.,C Max. Length, D 
oy 0.010 0.020 die 4% 13{ 0.020 0.030 as 10 
0.015 0.025 4 0.025 0.035 8 
0.020 0.030 $ 0.031 0.040 6 
0.025 0.035 2 1% 0.020 0.030 As 10 
% 0.010 0.020 abs 5 0.025 0.035 814 
0.015 0.025 5 0.031 0.040 614 
0.020 0.030 5 9 0.020 0.035 35 10 
0.025 0.035 5 0.025 0.040 10 
1 0.015 0.025 4 6 0.031 0.045 10 
0.020 0.030 6 214 0.020 0.035 2; 10 
0.025 0.035 6 0.025 0.040 10 
0.031 0.040 4% 0.031 0.045 914 
1% | 0.015 0.025 de 7 21% 0.020 0.035 3s 10 
j 0.020 0.030 7 0.025 0.040 10 
| 0.025 0.035 rf 0.031 0.045 10 
0.031 0.040 5% 23 0.020 0.035 . 10 
1% } 0.015 0.025 As 1% 0.025 0.040 10 
0.020 0.030 7% 0.031 0.045 10 
| 60.025 0.035 1% 3 0.025 0.045 4 10 
| 0.031 0.040 7 0.031 0.050 10 
134 | 0.015 0.025 & 8 0.050 0.060 10 
0.020 0.030 8 34% 0.025 0.045 1 10 
} 0.025 0.035 8 0.031 0.050 10 
} 0.031 0.040 6% 0.050 0.060 10 
1% | 0.020 0.030 oe 9 3% 0:025 0.045 4 10 
0.025 0.035 9 0.031 0.050 10 
0.031 0.040 9 0.050 0.060 10 
sg | 0.020 0.030 4 10 1 0.050 0.060 4 10 
} 0.025 0.035 10 0.062 0.070 10 
0.031 0.040 10 
Tre : 
Table I1]—Standard Sizes é TY ; 
Of Rectangular and Square Shells 4 
¢ * = i 
2S Aluminum ote x i L 2 
Outside Side To Top Bottom Wall Max. 
Dimensions AxB, in. Radius C, in. Radius D, in. Angle E, deg. Thickness F,in. Thickness G,in. Length H, in. 
Rectangular Shells 
Loan x 2. Eas is Py 0 0.035 0.020 6 
1.783 x 1.408 ei ye 0 0.035 0.020 6 
1.884 x 1.446 \e ts 0 0.035 0.020 6 
2.000 x 1.000 a } 0 0.035 0.020 6 
2.42 x 1.088 35 \y 0 0.035 0.020 6 
2.381 x 1.818 V4 iy 1% 0.065 0.050 6 
2.375 x 1.938 \4 2 114 0.035 0.020 6 
2.80. % 1:98 ly es 1% 0.065 0.050 6 
2.500 x 1.188 yy Js 0 0.050 0.031 4% 
2.500 x 1.891 35 3 1% 0.050 0.031 6 
2.500 x 2.250 V4 ts 0 0.050 0.031 6 
Square Shells 
1.415 x 1.415 ‘ ds 0 0.035 0.020 434 
1.750 x 1.750 3 oe 1% 0.035 0.020 516 
2.000 x 2.000 4 es 216 0.035 0.020 61% 
2.000 x 2.000 4 Ps 0 0.040 0.025 5 
2.250 x 2.250 14 os 214 0.075 0.062 3 


—_ 
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Heavy walled shells are easier to produce than thin walled 


trusion of shells with much heavier side- 
than listed is practical. 
Slugs for extruding such shells are often 


walls those 
produced by sawing rod of the proper 
diameter or cross-section. Typical heavy 
walled shells shown above illustrate the 
versatility of the impact extrusion pro- 
cess for producing this type of part. 
Impact extruded shells can readily 


have other operations performed upon 





them, such as beading, knurling. piere- 
ing. indenting, threading or flanging, 
as may be required. The extrusion 


operation itself may sometimes be a two. 


step operation if contour of the bottom 
is too severe for a single operation. 
Secondary machining operations fre- 
quently make possible the production 
of a one-piece part that would other- 
wise be made of two or more pieces. 





shells and have many design possibilities. 


For most applications the surface of 


impact extrusions does not require 


further finishing. Special surface fin- 
ishes on impact extrusions can be of as 
aluminum parts 


They can be 


great variety as on 
made by other methods. 
polished, dipped or satin finished, and 
the surface is readily enameled, litho- 
graphed, lacquered, given the Alumilite 
finish, or finished by other methods. 





Special Base 
Permits Hauling 


of Diesels 


DIESEL POWER PLANTS are being 
equipped with sled-like bases by 4 
Graham-Paige subsidiary, so that Arm) 


engineers can quickly haul the en- 
gines into areas in which. the Nazis 
have destroyed power stations. Emer- 


gency current is supplied by the port- 
able units until regular facilities can 
be restored. The stiff ten-ton welded 
skids. built up of plate and tubing. 
maintain alignment when the power 
unit is hauled over rough terrain. 
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Industry Demands Machines 


That Can Be Operated Safely 


BEN A. GRAINGER 


Industrial Safety Engineer, National Safety Council 


Protective guards and safety features built into machines can improve appear- 


ance, increase production, lower operating costs, and promote sales acceptance. 


Designers should be aware that safety in the operation of every machine 


they design is as important as initial cost and capacity or ability to produce. 


EMEMBER the way the early 

automobiles were bought? 

First you bought the car, then 

a windshield wiper, then an extension 

gage for the gasoline tank, then a rear 

view mirror and all the other accessories 

that were available to make safe driv- 
ing possible. 

Many machines are sold that way to- 
day. They are far beyond the “Model- 
T” stage in all respects—except for the 
out-moded, man-killing theory that 
safety devices are “accessories.” 

Much progress has been made in the 
building of safety into equipment such 
as lathes, boring mills, milling machines. 
Individual. self-contained 
pushbuttons for 


motors with 


changing speeds or 
other manipulation of controls are used 
extensively. Attached plates inscribed 
instructions and data 


are clear and simple, and leave little 


with operating 


opportunity for the operator to make 
dangerous errors. 

This practice is excellent, as far as it 
goes, but machines are still being made 
in which drive belts are exposed, in 
which there are unguarded gears, and 
in which human flesh is as likely to be 
machined as is the material being 
processed. 

In self-defense, some machine de- 
signers plead the element of cost. They 
maintain that safety features can be 
built into machinery only at extra cost, 
and that designers must concentrate on 
getting maximum productivity built into 
i machine at the lowest cost. 

This objective is admirable. But the 
true productivity of a machine is not its 
gross productivity, but its net productiv- 
itv—value of production minus cost of 
operation. 

In a study. made recently by several 
companies, of the cost of accidents in- 
curred in operation of punch presses, 
it was revealed that $625 was the aver- 
age cost of punch press accidents. 

lhe savings derived from proper safe- 
guarding of equipment are much greater 


Propuct ENGINEERING — JuNnE, 1945 





Forli Motor Company 


Fig. 1—Control box is hung on flexible conduit suspended from a swing- 
ing arm, thus keeping the operator in the clear while machine is in operas 
tion. Splash guard in front holds back coolant and stops ‘flying chips. 


than any dollars-and-cents loss from 
accidents. Employees are conscious of 
danger, and they inevitably slow down 
on risky jobs. Ina shop where accidents 
are common, both employee morale and 
the employer’s relations with the com- 
munity suffer. 

When machines are built without safe- 
guards, the purchaser has the choice 
either of exposing his employees to un- 
necessary hazard or of adding safety ‘de- 
vices as extra Many ma- 
chines are ordered with every intention 
of adding such safeguards, but too often 
these protective devices are not 


accessories. 


pur- 
chased until accidents emphasize the 
need in an unpleasant dramatic fashion. 

Wherever the presence of flywheels, 
gears, chains, ends of shafts, revolving 
er moving parts might create a pinch 


point, the hazard sheuld be protected 
before the machine is put into operation. 
If this precaution is not taken the 
chances of accident are great. 

Strong and durable guards and safety 
devices should be provided when design- 
ing a machine. When guards are built 
into a machine, they can be produced at 
far less cost than that of any equivalent 
Many guards can be me- 
chanically or electrically interlocked, so 
that the machine cannot be operated 
unless the guard is in place. 

The appearance of the machine suf- 
fers from the addition of makeshift ac- 
cessories. This may seem a small point, 
yet the most persuasive advertising a 
firm receives is the display of its ma- 
chinery at work in the nation’s factories. 
No machine.that is loaded with home- 


accessory. 
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Pord Motor Company 


Fig. 2—Chips are caught by a high sided pan. Ram travel zone at back 
of shaper is covered with heavy sheet metal guard to protect operator. 


made gaagets will impress purchasing 
agents and managers. 

Safety in machinery is salable. It can 
“sell” just as greater productivity, lower 
operating costs, and better control can 
sell, because safety of operations in- 
creases the value of those very features. 
There is, today. a greater market for 
safety than ever before. Wartime pres- 
sure and problems have hammered home 
to countless factory owners the dollars- 
and-cents value of preventing accidents. 

Despite soaring production, increased 
hours, hordes of green employees, in- 
creasing employment of handicapped 
workers and other problems of manage- 
ment, the American industrial accident 
rate has been held to pre-war levels. 
This record has been brought about be- 
cause everyone concerned is learning 
that accident prevention is cheaper than 
compensation, property and 
lost production. 


damage, 


Into the tough competitive, cost-con- 
scious markets that will follow the war 
will come managers and buyers who 
have learned well their accident preven- 
tion will demand 
full safeguarding of machinery as. auto- 
matically as they now demand fire- 
resistant construction for their factories 
and warehouses. 


lessons. These men 


Out of past experience has come the 
demand to design safety into machinery 
more intelligently. Safeguards do not 


interfere with production. Any rear- 
rangement of parts or controls that 
make hazardous movements unneces- 


sary, increases production. Even simple 
design features which reduce fatigue of 


108 


the operator or increase visibility may 
reduce the accident potential of a 
machine. 

The basic solution in safeguarding 
machines still is to inclose moving parts 
wherever possible. Exposure of dan- 
gerous moving varts except at the actual 
working locaticn is inexcusable. 

Auxiliary belts as well as drive belts 
should be inclosed within proper built- 
in guards. 

Contrary to good practice, chains and 
gears are often exposed on machines 
such as lathes, drills, milling machines, 
automatic feed punch presses and pack- 
aging machinery. For safety all such 
parts should be protected. 


Most users of punch presses have con- ' 


centrated their attention on the problem 
of guarding presses so as to prevent the 
loss of fingers and hands. Many efficient 
guards which stop the press when they 
are displaced, automatic feeds and other 
devices have been developed. 

Such are generally 
adapted to the press according to the 
work being processed. They are effec- 
tive when properly installed and main- 
tained in good working condition. 

Other punch press hazards are also 
worthy of the designer’s attention. The 
flywheel is a hazard, the spaces between 
the spokes should be filled in or a web 
type of construction used. The guard 
around the flywheel should be strong 
enough to hold the wheel should the 
shaft fail. Otherwise a heavy flywheel 
may go rolling through the shop with 
disastrous results to life and 
property. 


safety devices 


human 


All dies whether for punch presses,- 
forging machines, or die casting ma- 
chines, should be provided with threaded 
holes for adequate eye bolts, or plain 
holes large enough for the insertion of 
heavy rods, streng enough to carry the 
weight of the die. 

The woodworking industry often em- 
ploys weird makeshift guards. This in- 
dustry has a high accident rate. Such 
makeshifts should not be tolerated, be- 
cause tablesaws, jointers, planers and 
swing saws can all be designed with 
built-in guards. 

The location of power controls is an 
important consideration in the design- 
ing of safe machinery. The controls 
should be so placed that the operator 
does not have to reach near, over, or 
under moving parts. This rule applies to 
electric switches as well as to operating 
levers. 

Even such simple devices as counter- 
weights on furnace or oven doors, or 
those that are used to balance the work- 
ing parts of machines, may be hazard- 
ous. The weights should be entirely in- 
closed in a steel covering reaching to 
the floor. Otherwise, foot injuries may 
occur when the supporting cables or 
chains break. 

If possible, machines should be de- 
signed so that the protective guards or 
devices can never be removed. If the 
protected part must be accessible for 
repairs, removable guards should be de- 
signed for easy re-installation. It is ex- 
pecting too much of human nature to 
believe that a guard which is tricky to 
handle and hard to set in place will ever 
get back in place once it has been re- 
moved. A guard which lies in a corner 
somewhere will not prevent accidents. 

To achieve a real improvement in de- 
sign for safety, designers of machines 
do not need detailed suggestions so 
much as they need to be impressed with 
the importance of considering safe op- 
eration to be on a par with cost and 
productivity factors in every machine 
they design. Designers have the knowl- 
edge and the ability to solve the prob- 
lem once they realize that it is far more 
serious to make human scrap than to 
make material scrap. 

Industry demands, and will get, safe 
machines and will reward companies 
which supply non-hazardous equipment. 
Firms which are satisfied with outmoded 
accident-producing machinery will be 
penalized. 

More than self-interest is involved in 
improving the safe operation of ma- 
chinery. The designer who eliminates 
features of a machine is a 
saver of human life and limb, a guardian 
of human health and welfare. He may 
deny it, but the average designer will 
get some real satisfaction out of that 
knowledge. 


hazardous 
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Design of Hydraulic Systems 
Vi—Filters and Their Application 


HOWARD FIELD, JR. 
Consultant 


Filters for hydraulic systems are discussed as to their characteristics, uses and 
limitations. The author presents a brief summary of the development of filters 


and gives information on type, size, fineness and location in a hydraulic system. 


N early hydraulic systems it was ex- 

pected that a certain amount of 

dirt would be present and efforts 
were made to design valves and: other 
circuit components so they would con- 
tinue to function in spite of the dirt. 
While it is true that strainers were 
used in the early hydraulic systems their 
primary function was to remove cotter 
pin ends, bits of packing, and other as- 
sorted large pieces of extraneous matter. 

\t first screens were placed in the 
pump inlet lines to protect the pumps. 
This arrangement was not satisfactory 
since, after a short time, the pumps 
were being partially starved by the de- 
bris collecting on the screens and block- 
ing the screen openings. Two attacks 
made on this problem: First, 
screens were installed which could be 
cleaned without removal. Second, 
strainers were placed in other parts of 
the system where the increase in resist- 
ance to flow was not critical. 

The cleanable strainer made possible 
a finer degree of filtration and conse- 
juently simplified the problem of de- 
signing circuit components to with- 
stand the harmful effects of dirt. The 
results achieved through finer filtration 
led to the development of filters to re- 
move even finer particles. 

Modern filters will remove particles 
és small as 1] micron minimum diameter 
rom the lighter grades of hydraulic 
uid, such as Spee AN-VV-0-366b, with- 

ta serious pressure drop and with 
ninimum space requirement. This is 
ither necessary nor desirable for all 

‘draulic systems but is of definite ad- 
‘tage in special cases. 

In a system using poppet valves, 

vsely fitted cylinders, and heavy oil it 

‘not usually necessary to remove par- 
les less than 40 microns minimum 
ameter. Filtering to 4 microns might 

i this case require enormous filters 

“cause of the high viscosity of the oil. 

It nould, however, be kept ir 

ind that foreign material, especially if 
‘tasive, will cause wear of any moving 
‘rts and the larger the particles the 
reater the wear. 
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Systems using water, cooled in a cool- 
ing pond or cooling tower, cannot read- 
ily use super-fine filtration. The prob- 
lem is not one of viscosity but of the 
large size of non-cleanable filters re- 
quired to pick up enormous quantities 
of dirt. Such systems must use compo- 
nents not critically affected by fine 
dirt. 

Aircraft hydraulic systems, especially 


those operating at high pressures, are at 


the other extreme. Here excellent fil- 
tration is required to obtain long satis- 
factory life from the lightweight equip- 
ment. 

The fineness of the main filter is de- 
termined by system requirements. 
Size is determined by the total amount 
of fluid in the system, the amount of re- 
placement fluid added, the amount of 
dirt which might get into the system 
through breathers, fineness, allowable 
pressure drop, and economical replace- 
ment period. The use of a large filter, 
through which only a small portion of 
the fluid flows, at first glance can appear 
foolish. A filter, to accomplish its pur- 
pose, must clean all the fluid in the 
system even though it does only a little 
at a time, consequently the size of the 
main filter is only slightly effected by 
its position in the circuit except when 
it is placed in a pump inlet line where 
only minimum pressure drop is toler- 
able. However. the rate of fluid flow 
through the filter determines the rate 
of cleaning the fluid. 

If the system is crude and has con- 
siderable leakage large amounts of fluid 
must be added. This tends to increase 
the necessary size of the filter because 
debris is introduced with the make-up 
fluid. The fluid itself usually contains 
some dirt even though it is drawn from 
a sealed container. The major portion 
of the dirt gets into the hydraulic sys- 
tem through the inevitable carelessness 
of the operating personnel. 

Fluids having high viscosity require 
large filters, because a filter is a great 
number of small orifices through which 
the fluid must flow. Since the Reynolds 
number associated with such flow is 


small, viscosity effects will be large. 

Whenever possible, the breather open- 
ing of the system should always be lo- 
cated in a dirt-free area. If there is no 
clean place for the opening it may be ad- 
visable to put an air filter in the vent 
line. This will remove dirt which other- 
wise would have to be caught by the 
main filter. Usually an air filter is less 
expensive and more easily cleaned than 
a fluid filter. 

A fine filter will have to be larger 
than a coarse filter if the pressure drop 
and the time between the cleanings is to 
be the same. With a fine filter pressure- 
drop is greater per sq. in. of filter ele- 
ment, and more dirt must be removed. 

The minimum diameter of a particle 
determines whether or not a filter will 
surely remove it. This is readily un- 
derstood from the simple experiment 
of dropping a handful of small brads 
on a window screen. Those which fall 
endwise, thus presenting their mini- 
mum diameter, go through the screen 
but many fall sidewise and are caught. 
lf the screen is shaken some of those 
caught will make their way through. 

Determining the allowable presssure 
drop through a filter is a simple mat- 
ter when viewed from the standpoint 
of the hydraulic system. Unfortunately, 
this viewpoint is not usually valid. No 
filter performs well when the pressure 
drop across it is high because the pres- 
sure tends to force particles through. 
Also the mechanical strength of filter 
elements is low unless they have a small 
percentage of openings. Since it is the 
openings through which the fluid passes, 
the openings determine the size of the 
filter required. If these openings are 
only a small portion of the entire area 
the dimensions of the filter will have to 
be large. As a filter collects dirt many 
of the openings will become stopped 
up and the entire amount of fluid will 
have to go through the openings which 
remain. This results in a higher pres- 
sure drop. 

If more dirt enters the system it will 
plug more openings thus further increas- 
ing the pressure drop. The pressure 
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Fig. 1—Cuno edge filter element consists of metallic disks separated by 


star washers. 


drop in a filter is not a linear function 
of the amount of dirt collected but in- 
creases at a faster rate. The curve of 
pressure loss versus amount of dirt 
becomes asymptotic to the line of dirt 
quantity which will plug all openings. 
The choice of filter size is thus a com- 
promise between the increased cost of 
large filters and the cost of cleaning or 
replacing elements in smaller units. 


Filter Location 


Main filters are placed in different 
parts of the hydraulic system. The most 
effective place is in the pump inlet line 
since this location protects every unit. 
Inlet filters musi be large, because little 
pressure drop is tolerable, thus leading 
most designers to place filters in other 
parts of the hydraulic system. A favorite 
place is in the main return line to the 
reservoir. Here the filter rapidly cleans 
the fluid, since the maximum amount of 
fluid traverses it, and the filter can act 
as an anti-foaming device when fluids 
possessing this characteristic are used. 
The disadvantage of this position is that 
dirt which enters the reservoir through 
the vent line, or other means makes a 
complete circuit through the pump and 
valves before it is removed. This, how- 
ever, is not usually serious. 

Another location frequently used for 
the filter is in the return line from the 
pressure regulator to the reservoir. Of 
course this only applies to unloader 
This has the advantage that 
the filter loss only occurs when the fluid 
is not being used in the hydraulic sys- 
tem. It does net clean the fluid as rap- 
idly as the other schemes. 


systems. 


It is becoming more popular, espe- 
cially in large installations, to install 
the filter in a small by-pass circuit; fre- 
quently having its own pump. While 
dirt can make several trips through the 
main system before being caught it is 
eventually removed. This scheme is 
effective as is shown by its long record 
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of satisfactory use in automotive and 
aircraft engines. 

One of the better locations for a filter 
is in the discharge line from a special 
pump, usually a cheap, low-pressure 
type, which is used to supercharge the 
main pumps. Since the necessary pres- 
sure output of this feed pump is low, 
little more power is used than for any 
other filter location. 

In some hydraulic systems it is de- 
sirable to place a filter immediately 
upstream from a particularly critical 
piece of equipment. The fineness and 
size of this auxiliary filter are deter- 
mined by the requirements of the equip- 
ment, the fineness of the main filter, the 
amount of fluid which will pass through 
the auxiliary between cleanings, and 
the allowable pressure drop. Obviously, 
no particle as large as the clearance be- 
tween parts of the equipment should 
ever reach it and better practice is to 
limit the size of particle to less than 
half this amount. 

If the main filter is not as fine as the 
auxiliary filter the latter will pick up 
particles which pass the main filter. In 
a case of this kind the small auxiliary 
filter then becomes the main filtration 
unit for the entire system. All particles 
passed by the n:ain filter will be caught 
by the auxiliary filter thereby materially 
decreasing its effective life. Thus, the 
small auxiliarv filter should have a 
lesser degree of filtration than the main 
filter. If only a small amount of fluid 
is used by the critical unit it may be 
better economy to clean or replace the 
filter cartridge occasionally than to in- 
stall a large auxiliary filter. 

Filter locaticn has much to do with 
_ the expense and weight of the installa- 
tion. Filters used in the pump inlet line 
never have more than atmospheric pres- 
sure applied to the housings so the hous- 
ings can be light and inexpensive. Re- 
turn line filter cases can be light since 
they have only to withstand the pres- 
sure required to force fluid through the 


- 
element plus a small line loss. Where 
weight is all zmportant the reservoir’ 
itself is frequently used as the filter case, 
A filter located in any pressure line must 
have a case with sufficient strength to 
withstand the maximum pressure which 
can be developed in the line. 


Types of Filters 


Hydraulic filters are of many types. 
The earliest form was a simple wire 
screen. The screen was frequently made 
with plaits, or corrugations, to increase 
its rigidity and to obtain the minimum 
size of case for the required area of 
screen wire. These would be known 
more properly as strainers rather than 
filters because the latter term connotes 
a finer action than is obtainable with 
wire cloth. These strainers could be 
used as “outside in” (flow from outside 
to inside) or “inside out” (flow from 
inside to outside) units. 

The second type of filter was almost 
equally simple and consisted of a large 





Fluid 
ou tlet 






..filter 
elernent 


Section of 
filter element 








Fig. 2—Purolator edge filter element 
consists of a frame wound with a trape- 
zoidal-shaped wire. 


cloth bag held open by wire hoops ot 
other similar devices. This type removed 
finer particles than the wire screen bit 
could not be so readily cleaned whet 
dirty. This also was made in “outside 
in” or “inside out” types. 

A somewhat cheaper element col 
sisted of a perforated can having a cel 
tral perforated tube through it with the 
annular space filled with cotton waslt 
These had limited dirt capacity, parti? 
ularly when used as “inside out” units 
were not reliable since they often chat 
neled, had a low flow and large pressu! 
drop and were impossible to clean 8 
isfactorily. 

The development of edge filters ¥4 
a great advance in filter design. The# 
could be made accurately to kno¥ 
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opening sizes and were usually clean- 








voir’ able without removal from the circuit. 
ase, There are at least two principal types; 
nust the Cuno, and Purolator. 
h to The size of openings in the Cuno 
hich type is determined by the thickness of 
the star shaped washers used as spacers 
between disks as shown in Fig. 1. Fixed 
cleaner blades project into the space be- 
tween disks and remove accumulated 
pee dirt when the stack of disks is rotated 
ne past them. The housing has an opening 
snnel which registers with the longitudinal 
eune passages through the disks. These pas- 
wae" sages and the opening lead the cleaned 
ea of fluid to the filter outlet port. This filter 
ort must be used as an “outside in” unit. 
than Openings as small as 0.0015 in. in height 
notes can be obtained in this filter. Of course 
> with larger openings are more readily pro- 
Id be duced. 
uutside The Purolator type of metallic filter 
+ from Bi, also an edge filter. It consists of a 
frame wound with a trapezoidal shaped 
almost § wire. This wire is rolled with projec- 
a large B tions on one side of a height equal to 
the spacing between turns. This is 
shown in Fig. 2. The fluid flow spaces 
_§ thus formed are smallest at the outside. 
| Dirt which starts through will pass en- 
|@ tirely through the openings and will not 
| block the internal spaces between wires. 
Since the dirt collects on the outside it 
\@ is readily removed by turning the ele- 
ment assembly past a fixed knife blade. 
ter This filter can be made with spaces 
lernent from 0.0005 to 0.025 in. high. The Puro- 


“outside in” and 
“inside out” types. 

Both the Cuno and Purolator filters 

| are of all metal construction and can be 

| made from metals that will withstand 

' any corrosive eftects of the fluid being 

Path of handled. Both have difficulty in clean- 
fluid 

- elemeni 

h a trape 


| 
| lator filter is made in 
| 
| 


ing the filter element of lint. This is 
not always a serious problem in a hy- 
draulic system but in a few special 
cases it is detrimental. In general, sys- 
tems which involve these special cases 
need finer filtration than that possible 
with edge filters. 

. hoops o 
ye removed 
screen but 
aned whet 
in “outside 


Micronic Filters 


Filters which remove fine dirt are not 
cleanable without removal from the sys- 
tem and, even then, it is sometimes de- 
batable whether it is not cheaper to re- 
place an element than to clean a dirty 
oe. Of these micronic, 10 micron par- 
ticles or smaller, filters there are three 
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ity, partic distinct types; the Commercial Fulflo, 
out” uni the Skinner Purifier and the Purolator. 
often chat} The Commercial Fulflo filter element 


consists of a perforated tube wound 
with a yarn. The winding is somewhat 
‘imilar to that ef a ball of string in that 
the angle of the winding is about 60 deg. 
‘o the axis. The inner layers are wound 
ight together but each layer has the 
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same number of turns so the outer lay- 
ers are more openly spaced because of 
their larger diameter. This results in 
voids between varns which are large at 
the outside and small at the inside. Thus 
the filter catches large particles at the 
outer layers, medium particles half way 
through, and fire particles at the inside. 
This makes nearly the entire volume of 
the element available to hold dirt. On 
the other hand it makes an almost non- 
cleanable element. The elements are 
made in standard sizes and enough ele- 
ments are used. to take care of the re- 
quired flow, by a parallel arrangement. 
The flow is always “outside in.” 

One type of Skinner Purifier, shown 
in Fig. 3, is an edge type filter made of 
paper washers. The paper is impreg- 
nated with a plastic and cured after as- 
sembly. This procedure makes a fairly 
rigid and stable element. The paper is 
selected to have a definite roughness 
and texture which in conjunction with 
the pressure used in the assembly de- 








Washers after 











] assembly 
Washers before 
assermby 
Fig. 3—Skinner Purifier micronic- 


edge filter element consists of a series 
of paper washers impregnated with 
plastic and cured after assembly. 









Plai ted 
paper 











Fig. 4—Purolator micronic filter ele- 
ment consists of a plaited paper, of a 
controlled porosity, backed by scrim 
and held between end plates. 





termines the size of the fluid openings. 
The elements can be made with any re- 
quired degree of fineness in the micronic 
range but would not be suitable as a 
coarse filter. These filters are used for 
“outside in” flow although it would 
seem possible to use them in the reverse 
direction In this case the dirt capacity 
would be much reduced. This element 
is cleaned by flowing a light fluid 
through in the reverse direction. 

Purolator makes a micronic filter hav- 
ing a paper element which is, like Skin- 
ner, impregnated with plastic and cured. 
There is one vital difference. The Puro- 
lator element is paper of carefully con- 
trolled porosity. Fluid passes through 
the paper. Two forms are used, in dif- 
ferent models, to obtain extremely large 
areas of paper within small dimensions. 
The older form consists of stacks of 
hollow paper pancakes. Each pancake 
is suitably reinforced to prevent col- 
lapse. The result is an element which 
resembles the bellows in an aneroid 
barometer except that the individual 
cells are thin, are larger in diameter, 
and there are a great number of them. 
This type element is made in either 
“outside in” or “inside out” design al- 
though neither design is suitable for 
the opposite direction of flow. The “in- 
side out” design of this type is the orig- 
inal micronic paper filter. 

The other form of Purolator element 
consists of the same type of paper, 
backed with scrim. Long strips of this 
paper are accordion plaited and then 
arranged in a circle between end plates. 
The plaits run parallel with the axis and 
there are so many that the scrim serves 
as a spacer between sheets so that there 
is room for cleaned fluid to flow toward 
the center. The larger spaces between 
plaits are outside so the dirt capacity is 
large. The general construction of this 
element is shown in Fig. 4. This ele- 
ment is designed for “outside in” flow 
and can be used in the reverse direction 
only by sacrificing most of the dirt 
capacity and much of the mechanical 
strength. Within a given space this ele- 
ment has more area; more dirt capacity, 
and is more rugged than any of the 
others. It is usually not worth while to 
clean this element although it may be 
partially renovated without too much 
difficulty. 

There is a peculiar property of the 
paper micronic filters which other filter 
types do not have to the same degree. 
They are particularly good for removing 
lint. Being entirely lint free themselves 
they are thus worthy of consideration 
for use in circuits containing units 
which are adversely affected by lint. 

The makes of filters chosen were se- 
lected as typical and, of course, are not 
to be considered as the only available 
makes. 
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Silver Brazed Joints 
In Severe Service 


R. T. JONES 


Engineer, Handy & Harman 


Considerations in designing joints for silver brazing are presented on the 


basis of experience with military equipment in which severe service condi- 


tions such as shock loads, vibrations, and corrosion are successfully resisted. 


HE extent to which silver alloy 
brazed joints can withstand se- 

vere service conditions has been 
shown by applications to military equip- 
ment. In this service joints of all types 
have been subjected to corrosion by at- 
mosphere and by oil and fuel at tem- 
peratures ranging from those produced 
by the tropic sun to sub-zero in the are- 
tic regions or high altitude: to shock 
and impacts resulting from gun fire and 
explosive violence of enemy shell: and 
to the vibration of high-powered en- 
gines. 

Of the three general types of joints: 
butt, scarf, and lap or shear, the last is 
most commonly used and recommended 
Butt joints are generally not recom- 
mended, and should be avoided if po- 
sible because they are dificult to make 
properly. Surfaces to be joined must 
be cut or machined square and flat so 
that when pressed together they will 
have the close clearance required fo 
high strength. 


Fillets of brazing alloy 
in butt joints are wasteful and do not 
add appreciably to the strength of the 





(A) Steel tubing brazed to malleable iron for a part of 
heating equipment. Gray cast iron can also be brazed suc- ear” 


cessfully now. (B) 


motors are held together by brazing. Preplaced silver alloy 
rings on several armatures are melted simultaneously in 
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Mdrmatures of fractional horsepower 


joint. Strong and reliable butt joints 
have been used in place of lap or shear 
type joints when the double thickness 
of the lap was undesirable. 

\ scarf joint, with its joint area larger 
than that of a butt joint, has higher 
strength and no increased thickness at 
Parts can be held in place 
while brazing. 


the joint. 
readily with clamps 
Joints of this type are used on such 
parts as band saws. large fabricated 
pipes. and tank construction. 

Lap or shear type joints can be de- 
signed with any desired factor of safety 
by varying the lap area. The standard 
depth of lap in a flat joint is given by 
the formula: 


YTW 
X = 
L 
where ) = factor of safety 

7 = tensile strength of material of 
weaker member 

WV = unit thickness of weaker mem- 
ber 

iL = unit shear strength of brazing 
alloy 


The value of shear strength is taken 
as a minimum value of 25.000 Ib. per 


oe elie 


about 10 sec. by 


sq. in. for all brazing alloys containing 
appreciable amounts of silver. Maxi- 
mum shear strength is attained by main- 
taining proper clearance in the joint by 
means of pressure on the flat surfaces of 
the joint. 

In joining a 0.050-in. annealed Mone] 
sheet of 70,000 lb. per sq. in. tensile 
strength to a metal of equal or greater 
strength, using a brazing alloy with a 
shear strength of 25,000 lb. per sq. in.. 
the depth of shear area, assuming a fac- 
tor of safety of 4, should be: 

4 X 70,000 < 0.050 


X= = ().56 in. lap 
25,000 96 in. lay 





In joining tubes with a brazed lap 
joint the proper depth of lap is given 
by the formula: 


—_ W(D-W)YT 
ie LD 


where D = diameter of cylindrical shear 
area and other letters are the same as 
Here also the shear strength of 
the silver solder is taken as 25,000 |b. 
per sq. in. Maximum joint strength is 


above. 


induction heating. (C) This steel “rabbit 
bracket for holding oil lines on airplane engines is 
held in a jig for torch brazing, using 1 16-in. dia. silver 
brazing alloy wire. 


Cleaning, fluxing and brazing takes 


about 12 seconds per part. 


Propuct ENGINEERING — JuNE, 194 




















ining 
Maxi- 
main- 
nt by 


ces of 


Monel 
ensile 
reater 
vith a 
q. in. 
a fac- 


. lap 


od lap 


given 


] shear 
ame as 
nath of 
000 Ib. 
ngth is 


“rabbit 
igines is 
a. silver 
ng takes 


VE, 1949 














obtained only by a close fit between the 
parts to be joined. 

In joining 34-in. coper tubes having 
0.064-in. wall thickness to 34-in. steel 
tube sheets (headers), the depth of 
shear should be as follows when T = 
33,000 lb. per sq. in. and Y = 5: 


0.064 X (0.75—0.064) X 5 x 33,000 
25,000 X 0.75 
= ().486-in. lap 


x = 





Design Considerations 


The choice between welding and sil- 
ver alloy brazing is influenced by a 
number of factors. which could be dis- 
cussed at great length. Generalizing, 
silver alloy brazing is particularly ap- 
plicable in joining metals in medium 
and light gages, or in joining parts that 
are difficult or inconvenient to weld. 
Silver brazing lends itself to automatic 
set-ups. to high-speed production and 
to precision timing. It is also suitable 
for joining non-ferrous metals, which 
are often more difficult to joint by weld- 
ing. Lastly, strong, leak-tight joints can 
be made between dissimilar metals, as 
shown in Table I. 

An outstanding example of this last 
advantage of brazing with silver alloy 
is the brazing of steel to cast iron. To 
obtain a strong uniform bond between 
cast iron and steel it is necessary to re- 
move from the surface layer of the 
those ingredients that prevent 
bonding: graphite, oxides, and sand in- 
clusions, as well as to cleanse the sur- 
face of all dirt. and oil. One 
cleaning material process that is 
now used successfully for this 
purpose is Kolene. Parts are suspended 
in an open container of prepared molten 
salts through which an electric current 
is passed. After cleaning, the surface 
is fluxed and then brazed by any of the 
conventional methods. 

Brazing alloys can be used by hand 
feeding in rod or wire form. When pre- 
placed in a joint, it is employed in five 
forms: inserts with thin sheet stock and 
flat washers, rings of wire, * alloys 
sprayed on surfaces, filed or powdered 
alloys, and surfaces “tinned” with braz- 
ing alloy. Most widely used forms are 
wife: rings, sheet, and washers. 


iron 


good 


grease 
and 
being 


Strength of Brazed Joints 


The strength of a silver brazed joint 
depends on a number of factors: design 
of the joint, area and thickness of 
joints, composition of metals joined, and 
composition of the brazing alloy. 
Strength is not necessarily proportional 
to strength of the brazing alloy, which 

usually between 40,000 and 60, 000 
lb. per sq. in. in tension. 

By proper design it is always possible 
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make a joint as strong as the metals 




























; flows at 1,175 


— of 
Joined Joint 
Ignition shield Brass, ~ ‘Extrusion A Torch braze 
copper, joint 
steel saddle 
Radiators for —_— Brass to Lap, A—Wein. Torch braze 
Lockheed P-38 brass to tubular and 34.-in. 
stainless ; and butt — wire 
Monel to 
brass; 
Brass to 
stainless ‘ 
Electric moter Copper to Slot B Carbon are and elec- 
andcommutator Copper tric resistance 
: ; heating 
Spark plugs Steel Lap A Induefion heat 
Manifolds Brass Lap C Wire Torch brazing 
Oil coolers Brass Lap C and A Torch brazing 
Wire 
Assembly for Steel Butt A — le. Furnace heating 
landing gears in. wire 
rings 
Cooling units Brass, Lap and AandB— — Torch brazing 
copper butt Ye-in, and 
14-in. ma- 
terial : 
Hydraulic lines Steel to Lap A — 3% Torch brazing 
steel in, wire 
rings 
Rudder parts Steel to Lap A — Yge- Torch brazing 
steel in. wire 
Air cleaners Stainless Lap A—\% Torch and furnace 
steel to and \%>-in, ed 
_ steel 
Radie antenna Steel to Lap A— Ve Torch brazing 
steel - in, wire 
Gun sights, No. 55 Lap and A — various Hand torch brazed 
bomb a steel butt sizes of wire 
Copper B—Yein. Torch brazed 
wire ee 
B—Yein. Torch brazed 
wire 
A — Yg-in. 
and ¥%-in, : ». 
wire 
A and B 
*go-in. wire 
and 0.005-in. 
. ‘ strip 
: Bracket to Butt A—Wgein. Torch brazed 
hold cable copper wire 
eS and . 
brass 
Thermo Copper to -—- Sleeve D — Ye-in.. Torch brazed 
~~eontrol . . .._ stainless; wire 
a brass — : 
Smoke tanks Steel — Sleeve D — gin. Torch brazed 
ee oe - wire 


' (eae 8 Flo) Herne Materials i cctlieitedcs AMS 4770. Contains 


. 47-$-13 No, Tff (INT). Contains 15 per- 


-29 No. 4. Contains 45 percent silver. Flows - 


y Spec, 47-S-13 Ne. V. Contains 50 percent 



















“bagi 


(D) 





(D) Joints in this assembly of furnace brazed steel parts 
are so clean that no finishing is necessary. The part was 
formerly made of brass and brazed with a higher tempera- 


joined. Often the unit strength of the 
joint greatly exceeds that of the alloy 
employed for brazing. Tensile strengths 
of 134,000 lb. per sq. in. have been at- 
tained in test butt joints on stainless 
steel by holding proper clearance. In 
one set of tests all butt joints on silicon- 
bronze (Everdur) strip had tensile 
strengths exceeding 56,000 lb. per sq. in. 
and breaks were outside the joints, 
An important consideration with re- 
spect to joint strengths in many appli- 
cations is the low flow-point tempera- 
tures of silver brazing alloys. Low braz- 
ing temperatures are advantageous 





when silver brazing alloys are used on 
heat-treated materials because physical 
properties from previous heat-treatment 
can often be retained. The flow points 
of four silver brazing alloys that are in 
common use range from 1,175 to 1.370 
deg. F. In contrast. welding tempera- 
tures are always above the 
points of welded materials. 
The effect of silver alloy brazing upon 
fatigue strength.of the metals joined has 
been questioned in view of past studies 
of the effect of metal coatings and high 
temperature brazing and soldering ma- 
terials on fatigue strength of the base 


critical 





Infra-Red Lamps 
Heat Reduction Gears 


for Shrink Fitting 


SHRINK FITTING of aircraft reduction 
gears on crankshafts is done at Stude- 
baker infra-red lamps as a 
heat source. The lamp bank, installed 
near the beginning of the assembly 
line, resembles in miniature the banks 
used for quick-drying of paint finishes. 
Gears are heated to 500 deg. F. Infra- 
red lamps. which replace a_ hot-oil 
bath, are more efficient. more economi- 
cal, and do not give off noxious odors. 


using 
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ture alloy. Production rate was greatly increased. (E) Steel 
fittings and clips, silver brazed to scavenger oil lines on 
radial engines, assure leak-tight joints. 


metal or the metals joined. Accurate 
data on the effects of silver brazing al- 
loys on the metals joined by them are 
not available. However, a reasonable 
inference can be drawn from service 
experience that fatigue strength is not 
appreciably reduced, if at all. 

Table I lists a number of airplane 
parts requiring high strength, resistance 
to shock and vibration, and resistance to 
corrosion at widely different temper- 
atures and atmospheric conditions. Most 
of these applications are expected to be 
as useful in postwar airplanes as for 
combat planes. 
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ECAUSE .of the good physical properties of methyl 
methacrylate, engineers tend to think of it first from 
a mechanical point of view. In most cases, however, 

this transparent plastic is used primarily for optical rather 

than for structural properties. However, certain design pre- 
cautions must be observed when designing light-transmitting 
methyl methacrylate products, for maximum optical efficiency. 

Methyl methacrylate refracts, disperses, intensifies and 
directs light, and also “pipes” light over considerable dis- 
tances. around corners and curves. This light piping prop- 
erty can be applied to instruments, inspection lights, dials, 
signs and displays. Theoretically this material.can pipe 
light over an indefinite length, but certain practical limita- 
tions are imposed on this effect, such as the purity of the 
material, and the shape and surface finish of the part. The 
following considerations apply not only to the design of air- 
craft parts, but also to the design of lenses, goggles, safety 
shields, dial covers, inspection windows, or wherever 
methacrylate plastic is used primarily for its transparent 
properties. The material on which this article is based was 
obtained from data collected and supplied by Rohm & Haas. 


Correct Design Insures 


Optical Efficiency of Acrylic Parts 








Table of Optical Data 








Plexiglas Molded 

Property Sheets Plexiglas 
Light Transmission....... 90-92% 90-92% 
a a Me 1-3% 3-10% 
Refractive Index Np......... 1. 488-1. 489 1.48-1.50 
Dispersion N r-N c.. 0.008 0.008 
Effect of Sunlight. . Slight Slight 
a Pree Slight Slight 
Optical Density... . 0.036 0.036 
Transmissible Wave Lengths. . 3,600 A to 3,600 A to 
10,000 A 10 000 A 


PRN os obs ks 1% transmis- 1% transmis- 
sion loss in 200 _ sion loss in 200 
sunshine hr. sunshine hr. 
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(1) Line of sight should be perpendicular to the plane 
of Plexiglas to reduce optical deviations as much as possible. 
It is impossible to cast a transparent plastic sheet with two 
perfectly plane and parallel surfaces, and while methyl 
methacrylate ranks high in this respect among plastics, it 
is inferior to polished plate glass. When line of sight is 
perpendicular to surface of the plastic, 92 percent of 
the light is transmitted and 8 percent is reflected, but with 
the angle of vision decreasing, the percent of reflected 






light increases, until at 85 deg. it approaches 100 percent. 
Therefore the angle of vision should be kept above 50 deg. 
(2) With observer in the center of curvature of a cylindri- 
cally or spherically shaped window, all lines of sight will 
be at right angles to the surface of the plastic and full 
advantage can be taken of the optical properties of the 
transparent material. (3) Radius should be greater than 
6 in.; at shorter radii the effective field of undistorted 
vision becomes restricted. Fabricating is greatly facilitated. 





Observer 
Varing angles of 

incidence cause high 
and varying deviations (5) 


Eye must accommodate 
errors of only sma// 
segment of pane/ 











All lines of sight 





Observer 


Distorted 
normal fo surface| vision with 
polished rib rays (6) 


Spectrum 


Honest blind spot 
from suns 


from sanded rib 
is preferable 











(4) Sharp radii of curvature should be brought close to 
the eye of the observer. (5) Splined curves are better than 
tangent circles, since an abrupt change in radius of curva- 
ture introduces an abrupt change in deviation at the point 
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of mutual tangency. (6) A blind spot is usually prefer- 
able to the optical distortion produced by a polished trans- 
parent rib. The thick rib may act as a prism refracting the 
light source. (continued on next page) 





415 





































Wrong 


= 
3 

; 

 __ 

‘ 
= 


~*~ 
i 
' 
' 
' 


L - 4 


















































| 
h Pee PET EL EE EG 


(7) Deep polishing to remove scratch produces /ense crea 
this causes deviation of large bundle of rays, 
therefore oistortion 
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1 Single scratch (greatly 
enlarged) couses deviation 
! of srma// bundle of rays 
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(7) Define critical sighting areas in specifications, espe- 
cially where optical instruments have to be sighted through 
the plastic. The fabricator can devise suitable fabricating 
and inspection methods, if he knows which parts are opti- 





area, whereas sanding and polishing will introduce a wedge 
or lens effect. This problem becomes accentuated where a 
sighting Uevice with a lens is used. Areas where optical 
qualities are of no consequence, sections to be covered by 










cally critical. A few scratches will affect only a minute metal or paint should always be so designated. 
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(8) 


Light escapes” from all 
roughened surfaces 








(8) Only a portion of the light transmitted through methyl 
methacrylate “piping” travels in straight lines or layers, the 
rest is carried by repeated reflections back and forth 
between the polished surfaces. Angles of reflection are 
usually obtuse enough so that the layer theory holds for 
many conditions. Therefore a tapered area will interrupt 


successive layers of light and will be better lighted than a 
flat section that is only sanded. This consideration is im- 





portant when a plastic part is used to deliver general illumi- 
nation to a given area. (9) Light escapes from the “pipe 
line’? wherever the surface is broken by engraving or sand- 
blasting. As the light-piping efficiency of the material de- 
pends on the reflectivity of its surface, the escape of light 
can be controlled at various points simply by breaking the 
surface, by sanding, sandblasting, carving, or engraving. 
at the desired point. 
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Large Sonded areas near 
eo ad Source reduce amount 
of light “piped” to rest of sheet 


sheet 





Polished surfaces, small 
lettering or open designs 
occupying small areas 
near light source permit 
“epled- pave light to rest 
° 





Design engraved 
on outside of solid 
rod is illuminated 
only short distance 


(10) 


Sheet is engraved then 
formed into tube 


’ 








optically. 
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(10) Polished areas near the light source are most efficient 
If transmission of light to a distant point is 












desired, only small lettering and design should be used near 
the light source. Cylinders are preferred for engraving. 
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(11) Index of refraction of methyl methacrylate is 1.49, 
limiting the angle round which light can be piped to 48 deg. 
The minimum inside radius of curvature must be over 
twice the thickness of the section, with three times thickness 
preferred. (12) Maximum “glitter”? can be obtained in 
faceted methacrylate molding if the prism angle is between 
42.2 and 74 deg. A prism angle of less than 42.2 deg. will 
transmit and refract light from surface a, Sketch (A) 
through surface b. Between 42.2 and 45.9 deg. of prism 


angle, light entering surface a vertically is reflected back 
through surface a, Sketch (B). If the angle of the prism is 
between 45.9 and 74 deg., light entering through a is re- 
flected from b and refracted through c, reversing any pat- 
tern visible through the prism apex, Sketch (C). B will have 
more glitter than C, if the top surface is visible only and the 
rest of the prism encased in an opaque mounting. Otherwise 
C would appear more brilliant, since it picks up and reflects 
light from both sides as well as the top of the prism. 





























(13) Increase thickness near light source to obtain maxi- 
mum amount of available illumination. Therefore, where 


a thin edge of plastics is to be used, “funnel” the light 
into it through a heavy section next to the source of light. 
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Bey ‘ 
(14) Tinted methacrylate can be given lighter and deeper 
hues by varying the cross-section of the plastics part, the 


Sink marks, which sometimes occur where a rib rein- 
lorcing a flat area produces excessive contraction, can be 
eliminated by precise control of the molding cycle. Where 
such exacting control is not possible or economical, a break 
or fluting in thé -material opposite the rib eliminates the 
appearance of these marks. 

(he transparency of acrylics is applied in three-dimen- 
sional moldings. The front 
molded in varying depth. 


is smooth: the underface is 
With appropriate coloring a 


striking three-dimensional effect is achieved when the part 
is viewed from the front. 
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“thicker sections having deepest hues. 


The tint depth will 
vary. directy as the thickness of the part. 





VARNISHED TUBING STANDARDS AVAILABLE 


Selection of the proper type and grade of varnished tubing 
and sleeving for various insulating requirements is facilitated 
by a comprehensive set of standards recently adopted by the 
Varnished Tubing Association. The standards cover tubing 
and sleeving made from cotton. rayon, nylon and glass and 
include physical and electrical characteristics of the different 
standard grades available and the manner in which they 
should be designated when ordering. 
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ABSTRACTS of TECHNICAL PAPERS 


STANDARDS * READER LETTERS * MEETINGS 


_ SAME ATI IR ER 


Drafting Room Practices 
Of Industry and Services 
To be Standardized 


AT THE REQUEST of the War Production 
Board the American Standards Associa- 
tion is developing American War Stand- 
ards for drawing and drafting room 
practice to bring the Army and Navy 
in line with industrial practice. The 
ASA committee on Drawing and Draft- 
ing Room Practice working with the 
American Society of Mechanical Engi- 
neers and the Society for the Promotion 
of Engineering Education, has developed 
standards for the simple basic elements 
of the subject. The present work will 
carry the subject further into modern 
industrial production. 

The present diversity of drafting prac- 
tice between the various branches of the 
Armed Forces and industry, together 
with the attendant waste, confusion and 
delays in providing the drawings needed 


for war equipment, has long been 
recognized by the Services. Under a 


joint directive of the Secretaries of War 
and Navy to their departments, com- 
mittees are being set up to coordinate 
the practices in the various branches of 
the Services and to correlate them 
through ASA with industry, thus pro- 
viding a single group of standards. 
Several companies in diverse fields, all 
concerned with the standardization of 
their own engineering practices, agree 
that they could use standard general 
practices if their chief customer, the 
Armed Forces, would specify similar 
requirements and methods of contract 
interpretation. 

At present, a prime contractor work- 
ing with several government agencies 
must make certain that each of his sub- 
contractors and each division of his own 
company understand precisely all the 
drafting practices to be used on each 
job. While this represents only an ex- 
ceedingly small part of the waste of 
man power resulting from the deversity 
of drafting practices, one large com- 
pany requires more than a dozen engi- 
neers to handle this one task. 

Work on these new War Standards to 


include civil, mechanical, electrical, 
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aeronautical, and marine engineering. 
has already started. It is being financed 
by the War Production Board through 
an already existing Government con- 
tract under which the ASA has, since 
July 1942, completed 88 standards of 
direct concern to the war effort and 
has under development some 68 more. 
The following subjects will be covered: 
abbreviations; methods of indicating 
and specifying threads; methods of let- 
tering; drawing forms and sizes; graph- 


ef 
24 
’ 
a 3 
? 
e) 


ical, diagrammatic and schematic sym- 
bols; methods of indicating and specify- 
ing materials; methods of indicating 
and specifying finishes; methods of di- 
mensioning and indicating tolerances; 
methods of numbering drawings. 
Special emphasis is laid upon com- 
pleting work on the first 5 subjects at 
an early date. Other items such as: 
numbering parts, type designations, fas- 
tening devices, allowances and _toler- 
ances, can be taken up as time permits. 





U. 8. Rubber Co. 


Consisting of a combination of plastic materials, Flotofoam is made by 
aerating and then solidifying the material. It is semi-rigid, has good insulation 
properties, weighs less than 1.5 lb. per cu. ft. and can be made as light as 0.75 |b. 


per cu. ft. Postwar applications are expected to include buoyancy units. 
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New German 
Ordnance Found 


A GERMAN ORDNANCE proving ground at 
Hillersleben, overrun by advancing Al- 
lied forces, yielded millions of dollars 
worth of precision equipment and ma- 
terials with which Nazi scientists doubt- 
less were attempting to develop another 
secret weapon which would win the war. 

First survey of the site indicated that 
the main effort there was concentrated 
upon high-velocity weapons which 
could beat back the surging tide of Al- 
lied armor. An anti-tank gun with a 
barrel 30 feet long and firing a 120-mm. 
shell was captured, along with a 380- 
mm. howitzer whose bore was almost as 
wide as the barrel was long. 

At last report, no one had figured out 
the point of a huge vehicle mounted on 


four wheels of nine-foot dia., heavily ar-_ 


mored and weighing an estimated 100 
tons. Two drivers sat in an armored 
compartment 12 ft. above the ground, 
while the double-belly had two compart- 
ments, each filled with electrical equip- 
ment. Top of the “Great-What-Is-It” 
was flat and studded with bolts to which 
lashings or almost anything else could 
be attached. 


Postwar Technical 
Research 


BASED ON THE CONCLUSION that “upon 
the future achievements of science in 
many of its branches depends in large 
measure the peace. security and safety 
of the United States,” the House Select 
Committee on Postwar Military Policy 
has urged the enactment of legislation 
authorizing appropriations to the Na- 
tional Academy of Sciences for the con- 
tinuation of research on military prob- 
lems after the Office of Scientific Re- 
search and Development has been dis- 
banded. 

The funds would be transmitted by 
the Academy to the Research Board for 
National Security recently organized 
thereunder. The Board would contract 
with existing scientific agencies to per- 
form necessary work. Since the Select 
Committee, headed by Rep. Clifton A. 
Woodrum, Virginia Democrat, is not 
entitled to report legislation as such, 
the recommendation was purely advisory 
and was not formally before the House 
in legislative form. 

In its report, the Woodrum commit- 
tee endorsed the existing Research 


Board, but urged that it not get, its 
funds through ear-marked items in the 
annual Army and Navy appropriation 
under 


bills. The committee felt that 





such a plan, there would be no cen- 
tralization of responsibility for justify- 
ing results and that there would be un- 
fortunate competition between the serv- 
ices for funds. 

“We... recommend to the Congress 
that appropriate legislation, simple and 
direct, be enacted, to the end that our 
legislative decisions be founded upon 
complete information and that the 
agency which is to conduct scientific 
research and development in intimate 
cooperation with the armed services may 
proceed with its task in orderly fash- 
ion,” the report concluded. 

Praising the work of OSRD, which 
has been largely responsible for devel- 
opment of such weapons and equipment 
as DDT. the powerful insecticide; the 
bazooka; the Duck; Weasel and Water 
Weasel; the Smoke Drake; smoke gen- 
erating equipment, and considerable 
other equipment, both well-known and 
secret, the committee declared: 

“Your committee is thoroughly con- 
vinced that this sort of work in sup- 
port of the armed forces should not be 
allowed to die but rather should be 
continued in appropriate dimensions in 
time of peace. Indeed, it would be a 
great pity if the armed services lost 
contact with the civilian scientist. To 
maintain that contact, that partnership, 
is, in our judgment, vital to the national 
defense.” 


Report on Light Metals 
In Railroad Equipment 


SOME OF THE MORE IMPORTANT applica- 
tions of aluminum parts for railroad 
service as a result of important advances 
made in developing the strength and 
corrosion resistance of aluminum alloys 
are given in a recent statement by the 
Bettendorf Company to the Senate’s 
Committee on Small Business. The use 
of these lightweight materials, how- 
ever, will not entirely replace steel in 
railroad equipment, particularly at pres- 
ent costs; it is also felt that the substi- 
tution’ of light weight materials will 
take place gradually. 

Large less-than-carload» ,containers, 
placed on flat cars for longer hauls and 
on trucks for local deliveries, are now 
extensively used in certain parts of the 
country. Many commodities including 
furniture, chemicals, finished lumber, 
edible oils and merchandise. are car- 
ried. After the war. frozen foods can be 
transported this way. Such corrosion- 
resistant containers of aluminum alloy 
reduce dead weight and increase carry- 
ing capacity. 

Manually or mechanically propelled 
cars, used by the railroad track and re- 
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pair employees to carry men, tools, or 
repair parts, are quite heavy at pres- 
ent. These cars must be removed from, 
and replaced on, the track. Lighter 
weight is highly desirable. 

Floor racks for refrigerator cars are 
largely of wood today. Lattice-type con- 
struction is required for ventilation. 
Handling trucks are rolled over it. The 
floor is necessarily wet or damp much 
of the time. A lightweight metal floor 
has obviously a decided advantage from 
the point of view of upkeep, corrosion 
resistance, sanitation, and weight-saving. 

Extruded aluminum alloy shapes per- 
mit more economical use of metal in 
structural sections. In these special 
shapes, metal is placed at the point 
where the greatest structural advantage 
can be obtained; shapes equal in 
strength to heavier rolled sections are 
thus produced at a saving in volume. 
Weight saving, therefore, is made 
through reduction in volume and in 
specific weight. 


U. S.-British 
Aircraft Standardization 


Unitep States and Great Britain should 
continue actively the work each has done 
on standardization of aircraft parts with- 
out awaiting action by the other, but 
a free and continuous interchange of 
information between standardization 
bodies in each country should be main- 
tained. 

This was the conclusion of the United 
States Aeronautical Standards Mission 
which recently visited Great Britain. 

Direct contact between responsible 
industry organizations is essential, ac- 
cording to the U. S. mission’s report. 
This would entail continued active coop- 
eration between the Society of British 
Aircraft Constructors, the National Air- 
craft Standards Committee and the So- 
ciety of Automotive Engineers, each of 
which was represented in the missions 
to England and to this country which 
have been made during the past year. 

The U. S. report included several 
specific recommendations for interna- 
tional standardization, as follows: 

1. All ground-to-aircraft connections 
for equipment which may require serv- 
icing in more than one ountry should 
be studied for international standard- 
ization. 

2. Urgent need was found for stand- 
ardization of propellor shaft ends. 

3. Dimensional standards for aircraft 
engine sparkplug threads should be 


freed of minor variations which exist 
between U. S. and British standards. 
4. SBAC’s standard series of aircraft 
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electrical connectors will be studied by 
NASC and recommendations prepared 
for study by each country preparatory 
to possible international standardization. 

5. It was recommended that new 
standards for higher horse-power ac- 
cessory drives be identical in each coun- 
try. 

6. Common dimensional standards for 
control pulleys should be adopted by 
each country. 

7. Both countries should agree on 
standard electrical symbols as used in 
aircraft electrical systems. 

Legislation establishing a govern- 
mental committee to study and report 
on the effects of scientific and technolog- 
ical development on employment has 
been introduced by Rep. Jennings Ran- 
dolph, West Viriginia Democrat. 

Members of the committee would be 
the Secretaries of Labor, Commerce 
and Agriculture and such other federal 
officials as the President might appoint. 


New Planes Under Way 


AERONAUTICAL RESEARCH being con- 
ducted for the Army and Navy by the 
National Advisory Committee for Aero- 
nautics runs the gamut from work on 
compressability to robot bombs, with 
considerable emphasis on jet propul- 
sion and gas turbines, and includes at 
least nine new types of planes, none 
as yet described in any detail and one 
of them a super superbomber, the larg- 


est airplane ever attempted in this 
country. 
This was disclosed recently when 


testimony before the House appropria- 
tions committee by Dr. George W. 
Lewis, NACA’s director of aeronautical 
research, was made public. 

“New projects,” said Dr. Lewis, “are 
being assigned to the committee at an 
ever-increasing rate as a result of the 
introduction of new airplane designs, 
particularly in the field of jet and gas- 
turbine propulsion, modification of ex- 
isting designs as dictated by combat 
experience, the introduction of guided 
missiles and their application in the 
aircraft field and the ever-expanding 
complexities of aeronautical problems 
encountered at high speeds and high 
altitudes.” 

Planes mentioned by Dr. Lewis in- 
clude the B-35; the B-36, this the larg- 
est plane ever attempted in this coun- 
try; the B-24: a new version of the 
Navy’s Vought F-4-U fighter. now 
known as the Corsair; the Navy's twin- 
engined jet plane: another plane 
“which has an ordinary engine in the 
nose and a jet propulsion unit in the 
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tail”: the F-15-C, a Curtiss develop- 
ment; another which has “very large 
jet propulsion units”; and still another 
“special design which has a jet unit 
using the rocket type of propulsion.” 
Another, described only as the “most 
promising type as yet produced,” was 
described in off-the-record testimony. 

“Another phase of the work has to do 
with ram jet propulsion and power units 
for guided missiles,” Dr. Lewis told the 
committee. 

Dr. Lewis produced a model of the 
B-29 Superfortress for whose 2,200-hp. 
gasoline engines there had been sub- 
stituted gas turbines driving propellors. 

Experiments have indicated the need 
of a supersonic wind tunnel, a small 
model of which has been built using ex- 


panding compressed air to get the 
velocity “up to twice the velocity of 
sound.” Experiments with fuel injec- 


tion, in which fuels are handled under 
very high pressure, also are going on. 

The Japanese have not been idle in 
aircraft development, and Nippon’s new 
Dragon Slayer combat plane has “taken 
off its mask and is putting cold fear in 


the enemy’s hearts.” For proof, listen 
to Tokyo radio, which says that the 
new plane, along with another new Jap 
model, Lightning, piloted by “our di- 
vine-wind wild eagles, is maintaining 
the mastery of the air over Leyte.” 


Carnegie Institute Granted 
Fund to Study Light Metals 


}ELIEVED TO BE THE FIRST of its kind in 
the country, a professorship of light 
metals has been established in the De- 
partment of Metallurgical Engineering 
at Carnegie Institute of Technology. 
This was made possible by a grant of 
$200,000 from the Aluminum Company 
of America to the endowment fund of 
the Institute. According to President 
Robert E. Doherty of Carnegie Tech, 
the establishment of the  professor- 
ship is a most significant step in the 
development of the study of light metals. 
His belief is that it will be a step for- 
ward in the education of men engaged 
in engineering and industry. 





Plane crash survivors stranded at 
sea can cruise comfortably to safety in 
a newly developed boat which can be 
flown to them and dropped from large 
aircraft. The boat. shown slung on the 
belly of a B-17, is released either by the 
bombardier or pilot via the mechanical 


bomb-salvo. and floats safely to the 
water by three 48-ft. parachutes. The 


craft is all-plvwood and motor-powered. 





fitted with sails, water stills, 
food, heating equipment, and 
fuel for 400 miles of cruising. Automa- 
tic devices on the boat ignite smoke pots 
on landing to signal its location, and 
also fire two rockets with 150-yard buoy- 
ant lines to assist survivors in dragging 
their way to the rescue craft. Speed of 
the B-17 is cut only 8 m.p.h. by attach- 
ment of the boat. 


and is 


stoves, 
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Permanent Magnets 


BUREAU OF STANDARDS circular No. 
C448, entitled “Permanent Magnets,” 
is written by Raymond L. Sanford. This 
new publication gives general informa- 
tion regarding the composition, treat- 
ment and properties of permanent mag- 
net materials and the design and test- 
ing of permanent magnets. The theory 
of the subject is covered in a detailed 
mathematical analysis. Various alloys 
are discussed from the standpoint of 
composition, hardening procedures and 
the effect of heat-treatment on energy 
product. Sections on magnetization and 
stabilization are included, as well as an 
intensive treatment of design factors. 


Committee Formed to 
Study Misuse of Patents 


COMMERCE SECRETARY Henry Wallace 
has organized an inter-agency commit- 
tee to study alleged misuse of patents 
in contravention of the anti-trust laws. 
The study will be made at the request 
of President Truman, who noted that 
“much has lately been said and written 
to suggest that the patent statutes do 
not in all respects serve the constitu- 
tional purpose to promote the prog- 
ress of science and the useful arts .. .” 

In addition to Wallace, the committee 
will consist of Economic Stabilizer Wil- 
liam H. Davis, Attorney General Fran- 
cis Biddle, Dr. Charles F. Kettering. 
chairman of the National Patent Plan- 
ning Commission, and Dr. Vannevar 
Bush. head of the Office of Scientific 
Research and Development. It was 
hoped that a report would be made by 
June 30. 


Prizes and Medals Awarded 
By American Welding Society 


Winners of the various prizes and 
medals awarded at the recent annual 
meeting of the American Welding So- 
ciety were as follows: 

Wendell F. Hess and Lt. D. C. Herr- 
schaft, U.S.A.—Lincoln Medal for the 
paper, “Spot Welding of SAE 1020, 
1035 and 1045 Steels in the 0.040 
(hickness.” This paper was also 
iwarded the $100 prize given by the 
Resistance Welder Manufacturers’ As- 
sociation as the best paper coming from 

university source. 

Reginald B. Bland and P. E. Sandorff 

Awarded the prize of the Resistance 
Welder Manufacturers’ Association for 


the best paper coming from an indus- 
al source. The paper was titled. “The 
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Dynamic Properties of Flash-Welded 
Tubing.” 

F. T. Llewellyn—Awarded the Sam- 
uel Wylie Miller Memorial Medal and 
Certificate for his contributions to the 
structural welding field. 


RFC Encourages Research 
On New Magnesium Uses 


ONE HUNDRED and seventy-one colleges 
and universities have been invited by 
the Reconstruction Finance Corpora- 
tion to lend their laboratories to devel- 
opment of new uses for magnesium, 
under a program to encourage experi- 
ments in magnesium and its alloys. 
RFC, charged with disposition of an 
investment in magnesium production 
facilities for war purposes, will loan 
up to 200 lb. of magnesium ingots 
without charge to any of the institu- 
tions accredited by the American Chem- 
ical Society, the Amerian Institute of 
Chemical Engineers and the Engineers 
Council for Professional Development. 
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Simplified Practice 
For Solder-Joint Fittings 


A PROPOSED SIMPLIFIED PRACTICE recom- 
mendation for cast brass solder-joint 
fittings has just been submitted to pro- 
ducers, distributors and users, for ac- 
ceptance and comment, according to an 
announcement by the Division of Sim- 
plified Practice of the National Bureau 
of Standards. The proposal contem- 
plates the establishment of a voluntary 
simplified list of cast brass solder-joint 
fittings representing the best thought of 
the industry, its distributors, and cus- 
tomers as to what constitutes desirable 
practice for the present and the post- 
war days to come. Sketches illustrate 
the thirty-seven commended types of 
cast brass solder-joint fittings, various 
sizes of which are included in the pro- 
posed list. A limited number of mime- 
ographed copies of the proposed rec- 
ommendation are available through the 
Division of Simplified Practice, National 
Bureau of Standards, Washington 25, 


D.C. 





Discussions and Comments From Readers 





COMMENT ON PATENT 
ARTICLES 


To the Editor: 


I have received a copy of the editorial 
from the December 1944, issue of 
Propuct ENGINEERING, entitled “The 
Drop in Patent Applications.” We are 
convinced that the decline is a result 
of certain doctrinal trends and hostile 
attitudes toward the patentee. Accord- 
ingly, we have gone to some trouble to 
assemble the following data, which we 
believe will support our contention. 

Between 1930 and 1943 there was a 


54 percent decrease in patent applica- 
tions. A drop of 41% percent in pat- 
ents granted between 1933 and 1943 
is recorded. When these facts are 
brought to the attention of people, ef- 
forts are made to account for them, ap- 
parently without careful consideration. 
The explanations usually given are as 
follows: 

1. The decline is a result of the war. 
There was, however, a substantial de- 
cline in both applications and patents 
before the beginning of the present war. 
There was no decline in any of the other 





PATENT APPLICATIONS 
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wars. In fact, there was a large increase 
in applications filed during World War 
1. 

2. The decline was caused by the de- 
pression. This is contrary to the fact that 
the declines referred to above have con- 
tinued not only during the “Hoover 
Depression” but also through the so- 
called “Roosevelt Prosperity” and the 
period of war prosperity. It should be 
noted that similar declines did not oc- 
cur during other depressions, namely, 
those in 1893 and 1907. 

3. The decline in patents issued is 
the result of tightening up of the Pat- 
ent Office. The corresponding decline 
in patent applications, however, shows 
that the drop occurred outside of the 
Patent Office. 

When we investigate the effect of doc- 
trinal trends in the courts. we find the 
record of patent appeals in the Third 
Circuit Court of Appeals a typical one. 
The following figures are based upon 
the decisions published in the Federal 
Reporter and show what percentage of 
patents adjudicated in this Court were 
successful: 

1929-1934 10.3% 
1936-1941 17.2% 
NNN. gi.0:6 4s aheredeweee 0% 

I believe, therefore, that your explana- 
tion of the decline is erroneous and may 
lead to harmful conclusions on the part 
of uninformed persons. 

The late President Roosevelt ap- 
pointed a Patent Planning Commission 
headed by Mr. Kettering. which made 
valuable recommendations. If 
adopted they would go a long way to- 
ward clearing up the real cause of the 
decline. We are, however, finding it 
difficult to get Congress to follow these 
I believe that it is influ- 
enced by the incorrect explanations of 
the decline which are mentioned above. 

The engineering fraternity can do 
something toward improving the situa- 
tion by acting on the basis of correct in- 
formation and by urging Congress to 
pass laws in accordance with the rec- 
ommendations of the Patent Planning 
Commission. —F. O. RicHey 


some 


suggestions: 


Epiror’s Note: Senior member of the 
prominent Cleveland law firm of Richey 
and Watts, Mr. Richey is well known for 
his writings and public addresses. The 
subject of Mr. Richey’s letter is of such 
importance that we have requested him 
to expand upon it in a feature article, 
to which he has agreed. It will appear in 
a forthcoming issue of Propuct Encr- 
NEERING. 


To the Editor: 


May we offer our congratulations and 
sincere thanks for the exellent and con- 
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structive article on Patent Agreement 
by Mr. William K. Reiber in the March 
issue of Propuct ENGINEERING. 

This is just the sort of information so 
badly needed by both employees and 
employers providing them with concrete 
data upon which to establish their own 
form of agreement in keeping in their 
work. 

So much of our present day troubles 
have come from entire lack of knowl- 
edge of what is possible and fair to 
both that this will do more to help cor- 
dial relations than almost anything 
that can be done in that direction. 

This article ranks with the other mas- 
terpiece published in the June 1940 is- 
sue of Propuct ENGINEERING by Col. 
H. A. Toulmin, Jr. We are still making 
photostat reprints of this article to help 
interested engineers in making construc- 
tive agreements. —G. H. KENDALL 


type ol 


“PRODUCTION PROCESSES” 
To the Editor: 


Your insert entitled “Production Proc- 
esses and Methods” which appeared in 
the April, 1945 issue of Propuct Enet- 
NEERING has been brought to my atten- 
tion. 

The second sentence under the head- 
ing “Forgings” reads as follows; “Be- 
cause of the high die costs involved, 
parts are not made as forgings unless a 
large quantity is to be produced.” There 
are a variety of forgings that are pro- 
duced in small quantities. In our own 
plant for instance, we have a number of 
customers who have die equipment and 
order forgings in quantities of twenty- 
five. fifty or one hundred pieces. They 
find is economical to do so because forg- 
ing offers them the strength and accu- 
racy they desire, and which is not ob- 
tained by other methods of production. 

—W. NavJoKs. 
Chief Engineer. 
Steel Improvement & Forge Co. 


PRAISE FOR EDITORIAL 
ON INVENTION CREDIT 


To the Editor: 


I have noticed with considerable in- 
terest your editorial in the April, 1945 
issue of PRopuct ENGINEERING, regard- 
ing the placing of credit in design en- 
gineering. This editorial describes ac- 
curately my personal feelings on this 
subject. far better than I could my- 
self. I would like to obtain reprints of 
this editorial for distribution in our or- 
ganization. If it is possible, we would 
appreciate having you send us ten or 
twelve copies. —R. H. Coe 

Asst. Chief Engineer 


rest. 


NEWTON’S LAW DEFENDED 


To the Editor: 

Newton’s First Law is not violated, 
but verified by William H.- Rasche’s 
illustration, Propuct ENGINEERING, Feb- 
ruary 1945, page 136; and by every 
missile or projectile which returns to 
earth because of gravity’s pull. 

The error is to be found in the word- 
ing of the “Proposition.” This word- 
ing violates the universally-accepted 
meanings of inertia, equilibrium and 
force. Inertia is confused with momen- 
tun Equilibrium and force are both 
misused— no doubt innocently but 
certainly glaringly. Even the term 
rest is not used quite correctly. At any 
rate, the result is the inclusion of three 
mis-statements in the “Proposition.” 
These mis-statements are: 

(1) “... the forces acting on it at the 
instant it comes to rest at the top of its 
MAN: tax. 

pees 
forces .. .” 

(3) “. .. indisputable fact that .. . it 
is being pushed up by a force in exact 


equilibrium with the force that is pulling 
it down. 


At the consideration 


the “indisputable fact” is that two 
forces do not act upon the ball. It is true 
that two forces acted upon the ball dur- 
ing its upward acceleration by the 
propelling agent. These two forces 
were gravity (downward) and_ the 
propulsive force (upward). During its 
flight the 10-lb. ball is acted upon by 
only one force: Gravity. Later, when 
the ball has returned to the ground, it 
will be acted upon by two forces in 
equilibrium: gravity and the ground’s 
resistance to further penetration. Then, 
and only then, will the ball be truly at 
Its instantaneous pause at the top 
of its flight is not “rest” as understood 
in physics and in all branches of engi- 
neering. 

Perhaps the most appropriate way for 
me to i re-word Mr. 


. under the influence of two 


instant under 


+] 


conclude is to 
Rasche’s own final paragraph and to 
italicize my corrections, thus: 

“Now the 10-Ib. ball referred to in the 
proposition is momentarily and only ap- 
parently at rest at the instant it reaches 
the top of its path but there is a force 
to compel it to change that state 
the downward pull of gravity unopposed 
by an equal unward force and 
consequently the ball does change its 
state of momentary and purely apparent 
rest. It seems obvious, therefore, that 
here we do not have a violation of New- 
ton’s First Law of Motion.”—G.OS. 


Epitor’s Note: This and several other 
letters all agree that Mr. Newton was 
right. 
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New Books 





Electrical Drafting 


D. Water Van Girson. 140 pages, 
5x84 in., tan clothboard covers. Pub- 
lished by McGraw-Hill Publishing Co., 
330 West 42nd St., New York 18. N. Y. 
Price $1.50. 


Texts on engineering drawing give 
considerable information to the use of 
drawing instruments and although their 
treatment of mechanical drawing sets 
forth principles that apply to electrical 
machines they do not consider electric 
circuit diagrams or wiring plans. This 
text is written for the benefit of engi- 
neers or draftsman entering the elec- 
trical profession to give them a knowl- 
edge of wiring plans and the methods 
of execution and development. The 
author explains the symbols used and 
starts with simple electrical diagrams 
which are developed into more complex 
form in the latter part of the text. Prob- 
lems and questions are included at the 
end of each chapter to allow the reader 
to check his knowledge of the chapter 
material. 


S. P. I. Directory—1944-1945 


Published by the Society of the Plastics 
Industry, Inc., 295 Madison Ave., New 
York 17, N. Y. 247 pages, 6x9 in., 
stiff camouflage-cloth 
$2.50. 


covers. Price 


Success of the first directory and the 
increasing number of changes in the 
industry made this second directory 
necessary. As in the previous edition. 
member companies are listed with their 
top personnel and available equipment 
for working plastics. More than 700 
different plastic products, with the 
manufacturers of each, are shown in 
the product index. For the first time a 
material index and a machine index. 
each containing the names of suppliers, 
are included, 


Plant-Production Directory 


Published by Industrial Directories, 
Ine., 333 N. Michigan Ave., Chicago, 
lll. 896 pages, 11x12 in., tan cloth- 
soard covers. Price $5. 


Consists of six sections. not includ- 
ng an advertisers’ index. The bulk of 
he volume is a classified listing of 
ndustrial equipment. products and 
iaterials including the names and 


ldresses of their suppliers. This is 
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followed by another section, classified 
by an alphabetical listing of equipment. 
of names of important dealers in used 
and rebuilt machinery. Next is an 
alphabetical list of manufacturers of 
important industrial chemicals, follow- 
ed by a classified list of these chemicals 
and a key to their suppliers. Various 
useful mechanical data are presented 
in another section. The fifth section is 
an alphabetical list of trade names and 
the manufacturer of each product 
named. Finally. there is an alphabeti- 
cal list of industrial manufacturers 
with street and city addresses. 


Plastic Stock Molds 


Published by Modern Plastics, Inc., 122 
E. 42nd St., New York 17. N. Y. 180 
pages, 8x 10 in., blue cardboard covers, 
plastic binding. Price $5. 


A cross-section of stock molds for 
plastic articles throughout the country 
is presented in this revised and en- 
larged edition. All extruded cross-sec- 
tions appear in a standardized index. 
(nother innovation in this edition is a 
directory of manufacturers of stock 
laminated sheets. rods and tubes. The 


book is cross-indexed by both subjects — 


and names and addresses of fabricators 
whose molds are shown. 





Bulletins 





Antiscatter Treatments for Glass 


FrankK W. Rernuarpt, Rutn A. 
Kronstapt and Gorpon M. Kine. 32 
pages, 8 x 10% in., paper covers. Avail- 
able from Superintendent of Documents, 
U.S. Government Printing Office, W ash- 
ington 25, D.C. Price 10 cents. 


Tests to determine the relative ef- 
fectiveness of various antiscatter treat- 
ments for glass are described and re- 
sults of these tests are tabulated. The 
bulletin is identified as Miscellaneous 
Publication M-175. The investigation 
was undertaken at the request of the 
Office of Civilian Defense. 


Bibliography 
Of Industrial Engineering 
And Management Literature 


RatpH M. Barnes and Norma A. 
ENGLERT. 80 pages, 84% x 11 in. blue 
paper covers. Published by College of 
Engineering, University of lowa, lowa 
City. lowa. Price $1.50. 


Four sections make up this useful 
bibliography of books and articles on 


industrial engineering. Section | is a 





list of books and bulletins arranged al- 
phabetically by authors. Section II is 
a similar listing of articles and papers. 
Section III lists the abbreviations used 
in the bibliography for titles of maga- 
zines and papers. The final section is 
an over-all subject index with numbers 
corresponding to the references on each 
subject in the bibliography. 


Selecting, Training 
And Rating Supervisors 

Victor V. Vesey. 40 pages, 6 x 9 in., 
gray paper covers. Published by Indus- 
trial Relations Section, California Insti- 
stitute of Technology, Pasadena 4, Calif. 
Price $1. 

Responsibility of executives in the 
development of supervision and steps 
they can take to assure success of a 
program for selecting, training and 
rating supervisors are outlined in this 
bulletin. It is directed to top managers 
who are concerned with the direction 
and guidance of such a program rather 
than with its technical details. 


Classification of Jobs 
In Small Companies 


Rosert D. Gray. 43 pages, 6x9 in., 
gray paper covers. Published by In- 
dustrial Relations Section, California 
Institute of Technology, Pasadena 4, 
Calif. Price $1. 


\ simple procedure by which small 
companies. especially, can set equitable 
wage rates is explained. The method 
developed by one relatively small con- 
cern is explained in detail so that it 
can be adapted to the needs of others. 
General subjects covered are establish- 
ment of procedures, preparation of job 
descriptions, job classification, setting 
wage rates. maintenance of the plan, 
securing acceptance of the plan and by- 
products of job classification. Two ap- 
pendices give definitions of executive, 
administrative and _ professional em- 
ployees, and of job factors and degrees 
of each factor. 


Reproduction Manual 


Published by Multi-Color Co., 629 
Woodward Ave., Detroit 26, Mich. 82 
pages, 8% x 11 in., blue paper covers. 
Price $5. 

The purpose of this manual is to aid 
in the preparation of original sketches 
and drawings so that they can be repro- 
duced most effectively and economically. 
Heliographic and photographic _pro- 
cesses of reproduction are described. 
Useful charts and other data are in- 
cluded that make the volume a valuable 
reference for those who are interested 
in reproduction processes. 
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Manufacturers’ Publications 





Aircraft Equipment—Prenco Progress 
& Engineering Corp., 72-74 Stafford St.. 
Toronto, Canada. Manual Sl, 300 
pages. Contains nine sections on cou- 
plings, hoselines, wheels, hydraulic 
controls, pumps, test stands, instru- 
ments, general equipment and technical 
data; also included are three technical 
bulletins entitled: “Hydraulic Systems 
in Aircraft,” “Essentials of Metrology” 
and “Limits and Fits.” Equipment is 
profusely illustrated and charts of com- 
plete engineering characteristics are 
given. 


Self-Locking Nut — Adel Precision 
Products Corp., 10777 Van Owen St., 
Burbank, Cal. Booklet, 24 pages. De- 
scribes and illustrates various types of 
Stalock self-locking nuts, brackets and 
clips. Gives advantages of the self-lock- 
ing feature over conventional type of 
nut design. 


Extruded Plastics—Sandee Manufac- 
turing Co., 3945 N. Western Ave., Chi- 
cago 18, Ill. Booklet, 40 pages. Ex- 
plains and illustrates method of plastics 
extrusion. Properties of common ther- 
moplastic materials are given, together 
with a list of extrusion shapes. 
Universal Joints— Curtis Universal 
Joint Co., Springfield, Mass. Catalog, 
10 pages. Illustrates and lists engineer- 
ing data and dimensions of standard 
joints. 


Columbium — Fanstee] Metallurgical 
Corp., N. Chicago, Ill. Booklet F-414, 
12 pages. Chemical and physical prop- 
erties of pure columbium metal, whose 
principal present use is in electronic 
tube parts, are described in detail. 


Aircraft Couplings—Thompson Prod- 
ucts, Inc., 6402 Cedar Ave., Cleveland 
3, Ohio. Handbook No. 6, 48 pages. In- 
structions for installation, operation and 
maintenance of quick ‘disconnect cou- 
plings are provided. Includes illustra- 
tions, technical data and a parts list. 


Bearings—Bound Brook Oil-Less Bear- 
ing Co., Bound Brook, N. J. Catalog 
No. 20, 20 pages. Listed are types and 
sizes of Compo and Powdiron powdered 
metal bearings. The compositions in- 
clude both bronze and iron structures, 
with and without impregnated lubri- 
cant, 


Screw Machine 


Products — Federal 


Screw Works, 3401 Martin Ave., Detroit 
10, Mich. Booklet, 24 pages. Method 
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of manufacture is illustrated and typi- 
cal threaded parts are listed, together 
with dimensions. 


Forgings—Titusville Forge Div., Struth- 
ers Wells Corp., Titusville, Pa. Bulle- 
tin, 8 pages. Illustrated are typical 
heavy steel and alloy forgings which 
this company has produced. 


Mechanical Controls—M. L. Bayard 
& Co., 1904 Indiana Ave., Philadelphia 
32, Pa. Bulletin A-100, 8 pages. Speci- 
fication and capacity charts are given 
for remote mechanical controls such as 
universal-shaft, steady-shaft and bevel- 
gear assemblies. 


Threaded Inserts—Bardwell & McAlis- 
ter, Inc., Box 1310, Hollywood 28, 
Calif. Bulletin, 4 pages. Describes and 
illustrates Rosan threated inserts and 
studs. 


Thickness Gages—Federal Products 
Corp., 1144 Eddy St., Providence 1, 
R.I. Two folders, 4 pages each. De- 
scribed are: micrometer-comparator, 
model 120 B-1, with three-wire thread 
attachments; and a dial-indicator snap 


gage. 


Plastic Molding — Chicago Molded 
Products Corp., 1020 N. Kolmar Ave., 
Chicago 51, Ill. Booklet, 24 pages. Dis- 
cussion of plastic materials and mold- 
ing methods, including comparator 
chart of physical properties of common 
molding compounds. Illustrations show 
the design and building of molds, mold- 
ing processes and molded articles. 


Commutators — Han-Kor 
1847 W. Bethune Ave., Detroit 6, Mich. 
Catalog, 20 pages. Illustrates and ex- 
plains manufacture of commutators. 
Stock lists of commutators and high- 
speed tools and cutters. 


Plastic Reproduction Sheets—Direct 
Reproduction Corp., 22 E. 40th St., 
New York 16, N. Y. Bulletin, 4 pages. 
Describes the use of plastic sheets for 
drawings and reproductions. Suggests 
various uses for this process. Samples 
of five different types of plastic repro- 
duction sheets are attached. 


Cellulose Plastics—Cellulose Products 
Dept., Hercules Powder Co., 921 Mar- 
ket St., Wilmington 99, Del. Bulletin, 4 
pages. Uses and advantages of cellulose 
plastics are illustrated. 


Resistors—Techtmann Industries, Inc.., 
828 N. Broadway, Milwaukee, Wis. Bul- 





Sales Co.. 
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letin, 4 pages. Listed are the Regan 
bank-type and single-unit resistors and 


Regan radiant heaters. 


Electronics — General Electric Co., 
Schenectady 5, N. Y. Folder No. GEA- 
3303, 4 pages. Describes a course of 
instructions in industrial electronics to 
be used in introducing electronics to 
prospective users. 


Porcelain Enamel—Porcelain Enamel 
Institute, Washington 5, D. C. Bulletin, 
8 pages. Properties, design data and 
advantages of this material are dis- 
cussed. 


Plastic-Rubber Blends—Chemical Div.. 
The B. F. Goodrich Co., 324 Rose Bldg.. 
Cleveland 15, Ohio. Bulletin PM4, 8 
pages. Discussion of Geon-Hycar com- 
pounds, including advantages, limita- 
tions, uses, methods of preparation and 
processing. Charts and graphs of prop- 
erties are given. 


Hydraulic Equipment—Watson-Still- 
man Co., Roselle, N. J. Bulletin 130-A, 
8 pages. Presses, valves and forged 
steel fittings are illustrated and listed. 


Manganese Steel— American Brake 
Shoe Co., Chicago Heights, Ill. Bulle- 
tin No. 844D, 56 pages. Application of 
manganese steel to dredging equipment 
is discussed. Properties of the mate- 
rial are given and dredge parts are 
illustrated. 


Disk Wheels—Electric Wheel Co., 
Quincy, Ill. Catalog, 36 pages. Various 
types are listed, and complete specifica- 
tions are given. 


Conveyors—Richards-Wilcox Mfg. Co., 
Aurora, Ill. Catalog No. A-83, 36 pages. 
Illustrations and specifications of con- 
tinuous power conveyor systems are 
shown. Listed also are various parts 
and their dimensions. 


Chain and Tubing—Youngstown Weld- 
ing & Engineering Co., Youngstown 9, 
Ohio. Two bulletins, 4 and 8 pages. 
Properties and specifications of Weldco 
corrosion resistant chain are listed. The 
second bulletin covers corrosion-re- 
sistant tubing, fittings and fabricated 
piping. 


Thickness Gages— General Electric 
Co., Schenectady 5, N. Y. Catalog 
GEA-4363, 8 pages. Description of en- 
gineering information and magnetic 
type thickness gage for non-magnetic 
platings, linings, and enamel coatings. 


Faxfilm—Rex D. McGill, 5109 May- 
field Road, Cleveland 21, Ohio. Folder, 
4 pages. Engineering information on 
equipment and prices. <A_ precision 
method of comparing production fin- 
ishes with approved standards. 
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RUSSIA AND AMERICA 






ALLIES-—or else... 





combined endeavor of the United Nations. Only 
through sustained joint effort can the fruits of 
that victory be reaped. : 

Without disparaging the truly heroic contributions 
of others, three of the Allies may fairly be credited 
with having made the major contributions to victory 
over the European Axis—the United Kingdom, 
Russia, and the United States. The close accord of 
these three nations is no less crucial to the accom- 
plishment of the tasks that remain. 

First of these is the war against Japan. It still re- 
quires winning. Even without any help from others, 
the United States could make good this victory, but 
the war’s duration will be speeded by the marshaled 
effort of the United Nations. 

Next, and not less important, is the task of establish- 
ing a basis for enduring peace. In this struggle our 
enemies are more formidable than any we have faced 
—national ambitions, prejudices, suspicions and dis- 
trusts, the staggering burden of tradition and debili- 
tating cynicism born of past failure, the cleaving 
wedges of divergent languages, thought patterns, eco- 
nomic creeds and procedures —an array of difficulties 
as baffling as fog and as formidable as a deluge. They 
can be vanquished only by a continuance of the work- 
ing accord between the United States, Russia, and 
Britain that was forged on the anvil of European 
conflict. 


\ ] ICTORY in Europe was won only through the 


bs rs w 


This high appraisal of the decisive importance of 
the Big Three in determining the destiny of the 
United Nations organization, in no way depreciates 
the importance of the role to be played by France, by 
China, or the other freedom-seeking nations repre- 
sented at San Francisco. All of us are committed to 
the building of a genuinely representative security 
organization in the conviction that by such means 
alone can we possibly achieve a just and lasting peace. 
But the strength of any international machinery will 
depend upon the validity of Russian-British-Ameri- 
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can cooperation. If these three are able to achieve 
substantial harmony of aim and procedure, a world 
organization that includes them can operate with 
effective coherence. If they pull apart, the United 
Nations will break up into competing and jealously 
hostile blocs. 

This is inevitable because of the sheer weight of 
these three nations in the world’s affairs. Between 


them they account for perhaps half of the world’s in- 
come and from two-thirds to three-quarters of its 
industrial output. Once Japan has been crushed, they 
will control an overwhelming preponderance of the 


- world’s armed might. Each of them will wield military 


power on a scale quite beyond the power of any em- 
bryo security league to hold in check. Only if all three 
are resolved to keep the peace and to enforce it 
through the Security Council, can that body hope to 
accomplish its aim. 

Although there is a tendency on both sides of the 
Atlantic to indulge somewhat recklessly in mutual 
criticism, the ties between Britain and America are 
too firm to be severed by any foreseeable strain. But 
that has not been true of our relations with Russia. 
Even while fighting a war in which our respective 
ways-of-life were at stake, the inestimable services 
of each to the other were rendered as friendly but in- 
dependent associates rather than as fully trusted 
partners. Now again, as we approach the difficult and 
vitally important task of building a world organiza- 
tion and of devising a European peace, the task of our 
delegates is complicated by national attitudes under 
which each hopes for the best from the other, while 
fearing the worst. 

But the stakes for us both —and for the rest of the 
world —are too high to be played for in a diplomatic 
poker game. Russia has no inhibitions in demanding 
what she wants, and our own vital interests must be 
stated and upheld with undeviating firmness. Yet we 
both must face the stark fact that few advantages 
that either nation might gain at the cost of dissipating 
the good will of our wartime association could be 
worth the price thus paid. 


* w * 


The first steps toward establishing confidence lie 
in a frank recognition of what may contribute to the 
lack of it and in a definition of what can be done to 
restore it. 

1. Probably the greatest single area of reciprocal dis- 
trust between Russia and our own country is based on 
the fear of each that the other may try to interfere with 
its domestic, economic, and political affairs. Each purports 
to see the beam of meddlesome intervention in the other’s 
eye, while it ignores the mote in its own. Thus the Soviet 
Union remembers that we participated in the foreign 
military intervention at the time of her civil revolution, 
and afterwards lent our support to successive boycotts of 
her trade, of her gold, and of her credit needs. For our 
part, we remember the Soviet Union’s doctrine, and 


aggressive support, of revolutionary international com- 
munism. 

We feel that Russia should find satisfactory evidence 
of our present willingness to have her develop her inter- 
nal institutions as she will in the aid that we have given 
her during the war, and in the record of our good-neigh- 
bor policy as applied to Latin America. She, no doubt, 
resents our lingering suspicions in the face of her de- 
clared policy of 1941 to refrain from any attempt to 
influence the political or economic structure of foreign 
nations. Certainly, each of us will need the repeated 
reassurance that can come only through sustained per- 
formance by the other in the years ahead. Meanwhile, 
much will be gained if each will give to the other’s good 
faith the benefit of the doubt,. while it scrupulously 
guards its own conduct to avoid even the appearance 
of backsliding. 

2. A second zone of suspicion is created by those meas- 
ures which each of us interprets as natural and necessary 
bulwarks of national security when they are our own, 
but as evidence of dangerously aggressive imperialism 
when taken by the other. In our view, at least, such de- 
mands as we have voiced for island trusteeships or for 
other naval bases appear mildly conservative as com- 
pared with Soviet claims for annexation of territory and 
for a general orbit of influence, under governments 
friendly to her, throughout eastern Europe in particular. 

There can be no easy solution to that problem. Bi-focal 
vision, by which one nation can look through a second 
lens ground to the prescription of another, seldom is 
achieved in international affairs. The success of the San 
Francisco Conference will provide a mechanism for in- 
ternational definition of principles and procedures which 
at least might relieve the inevitable strains. Most impor- 
tant will be the record of how each of us proceeds in our 
respective courses of action. Soviet performance thus far 
is highly unsatisfactory to us. While we have taken pains 
to clear our procedure with her, she has taken action in 
the Baltic, in Austria, and in Poland without even ad- 
vance notice to us. 

A major test of our ability to cooperate may be found 
in the Allied administration of conquered Germany. The 
proposed four-headed control of a four-way partitioned 
nation promises to be at best an extremely awkward 
mechanism of administration. At worst, it can result in 
continuous and dangerous bickering between the repre- 
sentatives of Britain, France, the United States, and 
Russia in the Berlin coordinating center, and in hope- 
lessly divergent procedures in their several zones of 
administration. There will be a compelling need for all 
of us to exercise all of the wisdom and cooperative resolve 
that we possibly can muster. 

3. A third testing ground for the future of American- 
Soviet relationships will be defined by the course of 
Russia in our continuing war with Japan. We are not 
unmindful of the toll paid by the Soviet Union in its 
magnificent European war effort. But we still are locked 
in a desperate struggle with an enemy that exemplifies 
the Fascism which America and Russia equally denounce. 
And that war is being fought in an area where Russian 
interests are importantly at stake. 

Russia has an extraordinary opportunity to create good 
will by throwing her weight speedily and effectively on 
our side. There is no doubt but that the final Pacific 
settlement will generate problems comparable with those 
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of the European peace, but it is equally certain that the 
continuation of the European comradeship in arms can 
do much to promote an enduring and confident postwar 
friendship. 

4. A fourth, and highly important, potential source 
of suspicion and irritation is the intellectual blockade 
that the Soviet Union has maintained against the free 
flow of travel, intercourse, and exchange of ideas. We 
can understand the genesis of this policy and the reasons 
for its continuance while Russia entertained a constant 
fear of attack by powerful enemies. But the sustained 
perpetuation of such a quarantine by so strong a nation 
as the present U.S.S.R. could not be accepted as a protec- 
tive measure. Inevitably it would generate suspicion that 
it was rather an instrument of nationalistic isolation or 
even of contemplated aggression. A way-of-living, at 
arm’s length, with a nation that maintains such intellec- 
tual quarantines is possible; any whole-hearted partner- 
ship of effort is quite impracticable. 

5. Trading between a free-enterprise nation and one 
that operates all foreign commerce as a government 
monopoly can give rise to many frictions. That subject is 
too complicated for exposition here. Suffice it to say that, 
while difficult, it is not impossible to conduct such trade 
with mutual advantage. We are in a position to help 
Russia greatly with her program of industrial rehabilita- 
tion and expansion at great saving of cost in terms of her 
current scale of living. In return, we must have assur- 
ance that her government monopoly trading will be 
conducted for commercial rather than political ends, and 
that it will be used to encourage rather than to restrict 
multilateral and non-discriminatory world trade. 
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This is a representative list of the major areas in 
which misunderstanding and distrust may be gener- 
ated, or allayed, in Russian-American relationships. 
No doubt, an equally honest list drawn by a citizen of 
the Soviet Union would be more heavily weighted by 
those features of our behavior which irritate and 
stimulate distrust on their side. If such a catalog were 
to be presented, it should receive our most searching 
and responsible consideration. 

For it is of utmost importance that our two nations, 
in concert with the other United Nations, learn how to 
get along in mutual confidence and respect. Our un- 
derstanding of each other now is so imperfect that 
our negotiations are punctuated with continuous irri- 
tations over little issues. This, inevitably, will con- 
tinue until such matters are submerged in the general 
confidence that can be achieved only through satis- 
factory settlement of the big issues. We must succeed 
in this, or the defeat of Japan will merely mark the 
end of the Second in a series of World Wars. 





President, McGraw-Hill Publishing Co., Inc. 
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lation of the track roller assures smooth 
operation despite weaving of the mem- 
ber or a waviness in the track, by the 





adjustment on the control housing can 
be set so that the control will remain 
inoperative at one level of illumination. 
but will be actuated when the amount 
of light reaching the phototube varies. 
It is used to indicate and control the 
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in. <A lightweight, heat-treated alloy 

steel is used and all parts are placed to 

prevent corrosion. 
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Photoelectric Control 
Co.. Inc Photoswitch Inc., 77 Broadway, Cam- 






bridge 42, Mass. 


Photoswitch photoelectric control type 
A20C precisely controls pouring opera- 
. tions in foundries and many other proc- 
esses because of its ability to detect 
minute changes in light intensity. An 
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hygroscopic ceramic bobbin which has 
a hole through the center for a No. 6 
screw. After being wound, the units 
are vacuum impregnated with a special 
varnish which gives additional insula- 
tion and protects the winding against 
humidity. The resistors can be supplied 
with a varnish coating containing a 
fungicidal agent, thus making the units 
suited for use in the tropics. 


Portable Hand Tachometer 
Chicago Electric Tachometer Co., 800 N. 
Clark Street, Chicago 10, Ill. 

This tachometer is a convenient self- 

energizing precision instrument for 

measuring speeds of rotation or motions 
of equipment. It is small and compact 
and can be operated accurately in close 
quarters by lightly pressing the rubber- 
tipped shaft of the tachometer against 
the revolving or moving object. The 
speed is indicated in rpm. on a scale 
over 3 in. long. Model 5-E, illustrated, 
is so constructed that normal machine 





vibrations do not interfere with the ac- 
curacy of the readings. There is no 
internal gearing; a side button is 
pressed to change ranges. Can be furn- 
ished with wheel for measuring surface 
speeds. Over-all body dimensions: 25% 
in. x 2% in. x 5 inches. 


Remote Control Units 
M. L. Bayard & Co., 1941 Indiana Ave., 
Philadelphia 32, Pa. 
Standardized system of remotely oper- 
ated mechanical controls has been an- 
nounced by this company. The system 
is used on such equipment as cranes, 
winches, windlasses and steering gears. 
The related units are suitable for power 
operations under speeds not exceeding 


426 









































1,800 r.p.m. 
constructed so that rearrangement of the 
same units can be made without dis- 
turbing the assemblies or affecting their 


Terminal connections are 


internal adjustment. The shaft assem- 
bly is engineered in two standard types. 
One is for attachment to surface which 
is square to the shaft and the other 
is for attachment to surface which is 
parallel to the shaft. Full freedom is 
possible with the spiral bevel gear as- 
semblies (illustrated) because all shaft 
ends are interchangeable. The univer- 
sal shaft assembly is made in lengths 
ready to be installed, or with one end- 
yoke to be field welded after the tube is 
cut to suitable length. 


Adapters for Solderless 
Wiring 

Aircraft-Marine Products, Inc., 1591R N. 

Fourth St., Harrisburg, Pa. 
Knife-disconnect component parts are 
manufactured for conversion of any ex- 
isting electrical assembly to use with 
this company’s splicing terminals. The 
preformed adapter member is installed 
in the assembly in the same manner as 
























the solder tab it replaces; however, it 
terminates in a knife-disconnect end 
which accomodates the knife disconnect 
terminal. Connections and disconnec- 
tions are made by engaging the ter- 
minal to the disconnect by means of a 
knife-switch wiping action. Adapters 
for vertical or horizontal conversion for 
wire sizes from 22 to 10 are available. 


Multi-Range Metertester 
Marion Electrical Instrument Co., Man- 
chester, N. H. 

A multi-range instrument with self-con- 

tained regulated power supply and 

control equipment for use on 110 volts 

a.c., 60 cycles, the Metertester is com- 

posed of a stepless vacuum tube voltage 

control: a large 84% in. mirror scale 
standard instrument and a decade of 

0.1 percent accurate wire wound re- 

The range of the Marion unit 

is 25 microamp. full scale, to 10 milli- 

amp. full scale and 0-100 volts full 

scale. With an overall accuracy better 

than 0.5 percent, the Metertester has a 

basic sensitivity of 10 milliamp. Re- 

sistors are wound of manganin wire on 


sistors. 





ceramic forms to an accuracy of 0.1 
percent and are triple impregnated and 
tropicalized. The vacuum control, using 
a type 6N7 as a grid controlled variable 
resistor gives complete control of the 
power to the standard 0-110 volts d.c. 
The power supply is a conventional unit 
with a 6X5 full wave rectifier with a 
type VR150-OD3 voltage regulator to 
the tubes. 


Fixed Paper-Dielectric 
Capacitors 


General Electric Co., Schenectady 5, 


Rn. 2. 
A line of hermetically sealed, fixed 
paper-dielectric capacitors with glass 
terminal insulators with E and F char- 
acteristics, in case styles CP-60, —62, 
and —64, is announced. These units 
meet the requirements of the proposed 
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joint Army-Navy specification JAN-C-25, 
and are for use in combat communica- 
tion equipment. The glass terminal 
seals are designed to provide resistance 
to humidity, fungas growths, and ter- 
mites. They are of a construction which 
does not rely on matched coefficients of 
expansion of glass and metal to resist 
thermal shock. Capacitance values 
range from 0.05 to 0.50 mf., for voltages 
of 600, 1,000, or 1,500 volts. 


Spring Steel Latch 


Tinnerman Products, Inc., 2041 Fulton 

Road, Cleveland 13, Ohio. 
Spring steel speed nut latch No. 1663 
has been developed for instant attach- 
ment and removal of box covers, access 
doors, panels and inspection plates. The 
spring arms of the Speed Nut snap over 
ball or grooved studs for attachment. 
The Speed Nut is available in five de- 
grees of pull-out tension. Three styles 
of ball studs are available: drilled and 
tapped for 6-32 screws, threaded shank, 
6-32 thread, and plain shank for rivet- 
ing. These, as well as the grooved stud, 
are provided in various lengths to suit 
application requirements. 
















Black Light Lamps 


Sylvania Electric Products, Inc., 

porium, Pa. 
Black light lamps for industrial, air- 
craft and marine instrument illumina- 
tion are available, for operation on 120 
volt a.c. and 24-28 volt d.c: circuits. The 
near ultra-violet RP 12, rated at 4 watts, 
is designed for use with a visible light 


Em- 





filter. It is equipped with a polarized 
bayonet base and can be operated in 
any position for use with aircraft in- 
struments, inspection or other industrial 
equipment. Red-purple series tubular 
lamps require no visible light filter and 
operate with standard fluorescent lamp 
accessories on 120 volt a.c. circuits. 
They are supplied with miniature bi-pin 
bases in five sizes ranging from the 6 in. 
T5 rated at 4 watts to the 36 in. T8 
rated at 30 watts. 


Liquid Plastics 


United States Rubber Co., 
Ave., New York 20, N. Y. 
A family of liquid resins which, in the 
presence of a catalyst, will cure to in- 
fusible solids without giving off volatile 
products. The materials, known as 
Vibron resins, when combined with spun 
glass or other fabrics have a strength 
per pound equivalent to that of steel. 
Their characteristics permit the produc- 
tion of castings and laminated struc- 
tures by contact or low pressure. These 
resins can be combined with fabrics to 
make a type of artificial leather; with 
wood veneer to form structural panels; 
and with paper for packaging materials. 
The potential uses of Vibron resins are 
in the aircraft, automobile and building 

industries. 


1230 Sixth 


Paint Bond For Aluminum 
Colonial Alloys Co., Philadelphia 29, Pa. 


Aluminum and its alloys can be easily, 
quickly and economically prepared for 
painting and lacquering, giving excel- 
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lent adhesion and corrosion resistance. 
This preparation can be applied either 
in the shop as a hot immersion process, 
or in the field as a cold spray. The hot 
method consists of dipping the work for 
from three to 30 min. in a hot chemical 
solution, rinsing and drying, after which 
it is ready for painting or lacquering. 
The cold method consists of applying a 
chemical solution, at room temperature, 
by spray, brush or immersion, allowing 
from 15 sec. to 1 min. for setting, then 
rinsing the surfaces free of the ¢pplied 
solution. The work is then dried and is 
ready for painting or lacquering. Both 
methods are suitable for paint and lac- 
quer adhesion; the hot immersion 
method is better for aluminum but the 
cold method can be applied to alumi- 
num already assembled in the field. 


Auto-Switch Capacitors 
General Electric Co., 
| me £ 

Automatically switching 180 kva. of 

capacitance on or off the feeder in re- 

sponse to voltage requirements, a metal- 
enclosed, self-contained capacitor has 
been announced. Designed for improv- 


Schenectady 5, 





ing the power factor of distribution cir- 
cuits at periods of peak load, the capac- 
itor is automatically connected in the 
circuit- when increased load causes a 
drop in voltage, and is disconnected 
when voltage increases at light load. 
The equipment consists of a 180 kva., 
2400 volt delta or 4160 volt 4 wire or 
grounded Y, three-phase group of Pyra- 
nol capacitor units, a three-pole sole- 
noid-operated oil switch, automatic 
voltage control devices, and a potential 


transformer for supplying control 












roposed 
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power, as well as control potential for 
voltage-responsive equipments. Al- 
though the standard equipment is de- 
signed for response to line voltage, cur- 
rent-responsive equipments are also 
available. The whole unit is about 8 ft. 
71% in. in height, 46 in. wide, and 26 in. 
in breadth, and weighs 1,420 pounds. 


Damper Quadrant 
Western Air Devices, Inc., 1349 E. Ver- 
non Ave., Los Angeles, Calif. 
Damper quadrant for light industry and 
dwellings comes in 14 and %¢ in. sizes, 
and is cadmium plated. Features 
claimed for the product are ease of in- 
stallation, dependability of operation 
and ruggedness of construction. 





Bank-Type Resistor 
Techtmann Industries, Inc., 828 N. Broad- 
way, Milwaukee 2, Wis. 
Development of the Regan bank-type 
resistor has been announced. While six 
resistors in a bank are considered stand- 
ard, units of from 2 to 24 resistors each 
are available. Dimensions for a six- 
bank resistor are: 23 x 11% x 44 in. 
For banks of more or less than six, add 


or subtract 3 in. per resistor. Cores, 


elements, straps and binding posts are 
available separately. 
glazed steatite core. 


A feature is the 





Rotating Seal 
Cook Electric Co., 2700 Southport Ave., 
Chicago 14, Ill. 
A rotating called the 
“Spring-Life Gyro-Seal”, has been de- 
veloped. 


seal which is 


No auxiliary springs are re- 


quired in their application because the 
inherent spring rate of the bellows is, 
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in most cages, sufficient to maintain the 
required pressure on the sealing sur- 
faces. The bellows can be made of all 
types of metals to suit the conditions of 
each application.. The seals will oper- 
ate on both external and internal pres- 
sure. and have been built to withstand 
5,000 Ib. per sq. in. pressure in a range 
of from slower than 1 r.p.m. to faster 
than 4,000 r.p.m. 


Hardenability Calculator 


Timken Roller Bearing Co., Canton 6, 


Ohio. 
A circular slide rule to be used in com- 
puting the approximate hardenability 
of steel from its chemical composition 
and grain size in accordance with stand- 
ard formulae has been designed by the 
metallurgical engineers of the Steel and 
Tube division. Available on written 
request. 





Casting Sealants 
Monsanto Chemical Co., St. Louis 4, Mo. 


Casting sealants, now used on military 
aircraft, replace tung oil for impregna- 
tion of aluminum and magnesium air- 
They make a complete, 
three-dimensional permeation of the 
castings, without changing their appear- 


plane parts. 


ance or affecting precision tolerances. 
After being impregnated, the castings 
are heat-treated to change the impreg- 
nant from a liquid to rubbery solid 


form. Parts can be subsequently ma- 





chined, although the casting is usually 
machined before impregnation. The 
sealants are members of the Thalid X100 
series. These are special adaptations of 
a family of polyester type resins used 
in low-pressure lamination. They are 
thermosetting solutions, a mixture of 
base resin and styrene monomer. By 
varying the ratio of the two, the viscos- 
ity of the impregnating solution can be 
controlled to meet varying requirements 
arising from variation in the size of 
porosity in aluminum and magnesium. 
The solution is applied by positive pres- 
sure of vacuum-pressure impregnation. 


High-Speed Universal Joints 
Gear Grinding Machine Co., 3901 Chris- 
topher, Detroit 11, Mich. 

Two constant velocity universal joints 

have been designed to operate at speeds 

up to 9,000 r.p.m. between shafts sub- 
ject to a maximum deviation from 
normal of 6. At all speeds and at all 
angles of deflection these joints deliver 
to the driven member the same constant 
speed of rotation as the driving member. 





Industrial Cathode Ray Tubes 
Em- 


Sylvania Electric Products Inc., 


porium, Pa. 
Cathode ray tubes for industrial ap- 
paratus and oscilloscopes for the study 
and inspection of electrical wave forms 
and the measurement of electrical volt- 
ages, currents, and frequencies and 
many other production and laboratory 
services are available. Tubes for re- 
placement and original equipment fea- 
ture rugged construction, long life and 
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uniform electrical _ characteristics. 
Standard 3AP1, 3BP1, 5AP1, 5BP1, 
5CP1 and 5HP1 RMA types are pro- 
duced and similar tubes can be supplied 
with P4 or other special phosphors. 


Sapphire Bearings 

Sunray Electric Inc., Warren, Pa. 
Long cylindrical or rod shaped synthetic 
sapphires, produced directly, without 
cutting or grinding, open up new field 
of industrial applications. A suggested 





use is for thread guides on textile ma- 
chinery, where the extreme hardness, 
abrasive resistance, and long wearing 
qualities of sapphires are needed. Their 
wider use in the past has been pro- 
hibited only by their inherent costliness 
and the laborious cutting and polishing 
which they required. A process has 
been developed for shaping and form- 
ing these rods into the necessary hooks, 
U’s, and pigtails and polishing them on 
a mass production basis. These shapes 
are imbedded in a plastic matrix molded 
to fit existing textile machinery so that 
the ceramic type guides can be replaced 
on operating machines. 


Flush Surface Rivet 

Glenn L. Martin Co., Baltimore 3, Md. 
A solution to many buckling, sealing 
and projecting head riveting problems 
can be found in a flush surface rivet. 
which is. designed with a soft malleable 
head that flares out in the shape of a 
truncated cone from the stem with a 
thickened edge portion extending above 
its top surface. This edge, when the 
rivet is driven, is extruded as a flush ex- 
tension of the head. A feature of the 
new development is the thickened edge 
of the head which furnishes the neces- 
sary additional metal to fill the depres- 
sion in the top of the metal sheet, thus 
making a tight joint for the rivet head 
and the overlapped sheets, and giving 
greater strength for the holding surface 
of the head. Additional holding strength 
is made possible by the resulting in- 
creased surface area and is especially 
valuable in riveting thin metal sheets. 
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Plastic Grommet 

Victory Mfg. Co., S. Pasadena, Calif. 
For insulation and protection of cables 
and lines passing through bulkheads of 
ships and aircraft, the “Des-Grommet” 
is composed of two parts molded from 
non-inflammable Lumarith, which are 
slipped onto a special tool, and thrust 
through a hole in the partition. The 
tool forces the two sections together. 
locking them into one integral unit at 
the point at which the partition stops 
further movement. These grommets are 
furnished in a wide range of sizes to 
accommodate cables and tubes from 14 
in. through 2 in. dia. either for wall 
thickness 1% to % in. or ¥% to 1 inch. 











Fastener Assembly 
Simmons Fastener Div., Simmons Ma- 
chine Tool Corp., Albany 1, N. Y. 
The spring lock fastener does not re- 
quire nuts or receptacles, is self-ad- 
justing to compensate for various ma- 
terial thicknesses within the range of 
the fastener. It locks and unlocks with 
a quarter-turn in a 90 deg. clockwise 
rotation, or can be permanently in- 
stalled for use as a blind rivet. The 


construction of the head assures uni- 
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directional rotation for locking or un- 
locking. A quarter-turn puts the initial 
twist in the spring and another quarter- 
turn locks the fastener in place. Spring 
pressure pulls the sheets together, pro- 
viding a tight, vibration-proof installa- 
tion and high initial load without de- 
flection. 


Electric Instruments 

General Electric Co., Schenectady 5, 

Vv. oe 
Line of 114-in. indicating panel instru- 
ments meet the need for smaller, more 
compact, and weather-resisting equip- 
ment: There is a watertight design 
DN-1, -2, -3, for application where the 
equipment may experience submersion 
in water, rain, or an extremely humid 
climate; and a conventional design 
DN-4, -5, -6, for use in aircraft or other 
protected service. Both instruments are 
acceptable under ASA vibration test 
specifications. They have the same basic 





design in utilizing an internal-pivot ele- 
ment combined with the permanent- 
magnet moving-coil construction. Pivots 
are mounted inside the armature shell. 
Instruments are available in nearly all 
ratings for direct-current, radio-fre- 
quency, and audio-frequency measure- 
ments. They are mostly used with ex- 
ternal thermocouples or rectifiers. 


Two-Pole Circuit Breaker 
Heinemann Circuit Breaker Co., 109 Plum 
St., Trenton, N. J. 

Fully electro-magnetic circuit breaker 

is designed for service on 230 volt a.c. 

or 250 volt d.c., 50 amp. max. It may be 

connected either front or rear, will carry 
full load continuously and has instan- 
taneous trip at eight to ten times full 
load. It also has a selection of three time 
delays, any one of which may be speci- 


429 








MATERIALS AND PARTS 





cat: 





fied. Over-all dimensions are: 544x244x 
2 in. This is a smaller, lighter, more 
compact breaker with a more efficient 
blow-out action and a faster latch 
mechanism. 


Cowl Mountings 
Bushings, Inc.. 3442 West Eleven Mile 
Road, Berkley, Mich. 
Synthetic rubber cow! mountings, hav- 
ing a high rate of vibration and shock 
absorption and’ impervious to decom- 
position by oil, are available for radial 
engine aircraft cowlings. The bond be- 
tween metal and synthetic is mechan- 
ical. Heat of the engine does not affect 
the mounting. 





Open End V-Belting 
B. F. Goodrich Co., Akron, Ohio. 


Addition of an A section to its line of 
open end V-beltings is announced by 


Used where endless 
V-belts do not meet the requirements, 
the company’s open end V-belting is 
now available in four standard sections 
of the same cross-sectional dimensions 
as endless V-belts, allowing use 
standard sheaves. These sizes are the 
A with 17/32 in. top width and 5/16 in. 
thickness; B with 21/32 in. top width 
and 7/16 in. thickness; C with 7/8 in. 
top width and 5/8 in. thickness; and D 
with 114 in. top width and 34 in. thick- 


this company. 


of 
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Extension of the application of 
open end V-belting has been made pos- 
sible by development of a new fastener 
named Flex V by the Flexible Steel Lac- 
ing Company. Line shafts and similar 
drives can be utilized with open end 
V-belting and fasteners. Speeds of be- 
low 3,000 ft. per min. are recommended 
for most efficient operation. The mini- 
mum recommended pulley diameters 
for the A section are 3 in., B section 5.4 
in., C section 9 in., and D section 13 
inches. 


ness. 


Oil-Tight Pushbuttons 


Industrial Controller Div., Square D Co., 

4041 N. Richards St., Milwaukee 12, Wis. 
Line of class 9001 type T oil-tight push- 
buttons, designed primarily for group 
mounting on machinery or control en- 
closures, is sealed against oils, coolants 
and cutting compounds, under severe 
operating conditions. These units are 
compact and can be mounted on closer 
centers than previous types without sac- 
rifice of accessibility. All terminal 
screws can be reached with a screw 
driver, making for quick and easy in- 
stallation. The unit is inserted through 
the panel and prevented from turning 





by a dowel. After the legend plate is 
slipped on, a thread ring firmly clamps 
the unit into position. Since the oper- 
ating mechanism and the contact block 
are separate units, a wide range of cir- 
cuit requirements can be covered with 
three types of operators and four types 
of contact blocks. 


Reverse Current Relay 

R-B-M Manufacturing Co., Div. of Essex 

Wire Corp., Logansport, Ind. 
Designed for use on auxiliary engine- 
driven power generators in Army tanks 
and airplanes, type 9100 reverse current 
relay, is said to be equally suitable for 
any low voltage d.c. application. Relay 
incorporates a magnetic latch which 
prevents accidental closing of armature 
and contacts due to vibration up to 10G, 
or heavy shock. Contacts rated 100 amp. 
at 30 volts d.c. maximum. Dimensions 
are 4)5x3xex2¥s in. and weight 1.6 lb. 





Without magnetic latch, relay type 9000 
is used where severe vibration and shock 
are not encountered, d.c. sizes down to 
300 watts at 6, 12, 18, and 24 volts. 





Powdered Metal Seals 


Keystone Carbon Co., St. Marys, Pa. 
Powder metallurgy methods are applied 
in the manufacture of seals for airplane 
fuel pumps, according to an announce- 
ment. The low-cost advantages of pow- 
der metallurgy over conventional meth- 
ods is claimed for this application. 
Through compression molding of bronze 
powder, it was found possible to manu- 
facture this part for about one-tenth the 
former cost of production which involved 
casting and several machining opera- 
tions. Closer tolerances are said to 
result from use of this method. 


Splined Rivet 

B. F. Goodrich Co., Akron, Ohio. 
Splined type of Rivnut is used in wood, 
plastics, leather, hard rubber or other 
material where it is necessary to firmly 
anchor a nut for attaching accessories. 
The Rivnut was originally developed by 
the company for use in the aviation in- 
dustry. In the new type, splines be- 
neath the countersunk head supply 
resistance to torque, while the bulge or 
“upset” which forms below the end of 
the splines furnishes the tension re 
Internal threads left intact 
within the Rivnut shank take an attach- 
ment for installation of acces 
Like other types, it is being 
made in three regular sizes, 6-32, 8-32 
and 10-32, in aluminum or brass. 


sistance. 


screw 
sories. 





& 
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eficient of friction. 

To determine the pressure 
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rectangular ducts, use Fig. 2 
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Accurate 


The new 50 HP 
Cc. S$. M. Mil- 
waukee ex- 
pressly design- 
ed for Negative 
Angle Milling. 





























ACHINE tools were one of the chief reasons why 
America was able to arm our nation and our allies so 
quickly. Their accuracy enabled us to do it so efficiently . . . 
to produce armament of such exceptionally high quality. 


Milling machines, as produced by Kearney and Trecker, are 
a good example. Their superior performance in meeting high 
production milling requirements has won for them world-wide 
recognition for precision and rigidity. 


Kearney and Trecker, like other leading machine tool manufac- 
turers, have found that Johnson Sleeve Type Bearings give them 
the performance and the bearing life that makes high produc- 
tion records possible. Manufacturers of all types of equipment, 
looking for an understanding and dependable source of supply 
for bearings will do well to consult with Johnson Bronze. Our 
advice and assistance is offered without obligation. 


JOHNSON BRONZE CO. 
508 $. MILL ST. + NEW CASTLE, PA. 





BRANCHES IN \ 
18 INDUSTRIAL 
CENTERS 
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A SMALL PART IN VICTORY TODAY — A BIG PART IN INDUSTRY TOMORROW 


62 


4 oO 


ded, oil-paper capacitors meet the performance requirements of 


AVAILABLE IN STANDARD RATINGS 


P00 ens 
[eof ene 0a 
[300 


3000 
6000 


CN35-203 


CN20-102 
CN20-202 
CN20-302 


CN20-602 
CN20-103 
Other capacitances from 1000 mmfd. to 50000 


mmfd., available in Tobe DP style, con- 
form to the same high quality standard. 


American War Standard C 75/221. 
* MOISTURE SEAL .. . adequate to ensure 


compliance with thermal cycle, immersion, 
and humidity requirements. 


* SHUNT RESISTANCE . 
40,000 megohms at 25° 
1,000 megohms at 85° 
* WORKING TEMPERATURES ... 
—$5° C. to + 103° 
* OPERATING FREQUENCIES .._. 
up to 40 megacycles. 
* POWER FACTOR .... 
.004 to .006 at 1,000 cycles. 
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Sterling patented Herringbone 
Rotor is an exclusive feature of 
all Sterling squirrel-cage motors—Speed-Trol, Slo-Speed, 
etc. 


The Herringbone Rotor provides smoother, quieter oper- 
ation — eliminates end thrust — greatly improves perfor- 
mance characteristics. Solid one-piece pressure cast — 
indestructible — balanced. Sterling Motors with Herring- 
bone Rotors insure ‘‘greater perform-ability.”’ 


Write for complete information. 


STERLING ELECTRIC MOTORS, INC. 


NEW YORK © CHICAGO ¢« LOS ANGELES 
REPRESENTATIVES IN PRINCIPAL CITIES 


 GreRLiNG sn 
| por Greater Perform-ability Un) 
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Exclusive 
Feature 


“Yni-frame” construc- 
WELCO Torque 
for an 
of A.C. 
to fit the 


The 
tion of 
Motors provides 
y interchange 
D.C. motors 
housing or frame- 
WELCO has this 
portant feature: 


eas 
and 
same 
Only 
vitally im 


ee. 


because 


CUSTOM BUILT 


Custom-tailored suits are made to meet the special require- 


ments of the man to be fitted. The result is peak perfection 
in dress. 


Custom-built motors, likewise, are built to meet the special 


requirements of appliances, machines and devices. The 
result is peak efficiency in operation. 


That is why WELCO Torque ‘motors are so much ‘in de- 
mand by the manufacturers whose products require the 
special powering that standard motors cannot provide. 
A WELCO Torque Motor, specially built for your special 
powering requirements, will give your product the advan- 


tage of peak efficiency—top performance. We build them 
up to 75 H.P. 


Our engineers will gladly consult with you regarding your J 
special powering problems. Write Today. 


The B. A. WESCHE ELECTRIC CO. 


1620-3 Vine St. 


Cincinnati 10, Ohio 
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You can make this test yourself! Just operate a Snap-Lock 
Limit Switch sixteen million times—or ten million. 

Or you can take our word for it, for that’s the kind of 
test we gave Snap-Lock—to prove that it would stand the 
toughest kind of service, and live a long useful life, on 

our own machines. 

There are plenty of cases on record 
in which Snap-Lock Heavy-Duty Limit 
Switches have performed 24 hours a day 
for years—without a sign of failure in the 
precision of their timing. 

Snap-Locks are available for any normal 
circuit, to suit a wide variety of applica- 
tions. For full details 





SEND FOR BULLETIN 


You can specify the design of operating lever that best 
fits your own Snap-Lock application. 


Acme “Gridley 4.6 » 


6 
M Automté Automa cs ; Sin 
uto 
The NATIONAL AC E C0. : Chronolog « Lint 
Centri tion Swi ches 
* Cont 


170 EAST 131st STREET > CLEVELAND 8, OHIO 
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PEAK PERFORMANGE 
\—S FOR YOUR PRODUCT 
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SpEcIAL powering requirements call for special 
motors. This is particularly true of the applications 
that require F. H. P. motors. That is why it will pay 
you to consider Victron ‘“‘Customotors’’, the fractional 
horsepower motors that are custom-built to solve the 
special powering problems inherent in every machine 
and device. More than twenty years of F. H. P. motor 
building experience has enabled Victor to reach a 
new high-balance efficiency rating for pole type mo- 
tors ... to build motors that conform to product design. 
Victron Customotors built especially for your ma- 
chines, appliances or devices assure peak perform- 
ance—top preference for your product. 


@ Our engineers will gladly consult with you re- 
garding your F. H. P. motor problems. 


MANUFACTURERS OF VICTRON DESK AND PEDESTAL FANS—VICTRON AIR CIRCULATORS—VICTRON EXHAUST 
FANS—VICTRON VENTILATORS — VICTRON PORTABLE IRONERS—VICTRON F.H.P. MOTORS 


VICTOR ELECTRIC 


PRODUCTS INCORPORATED 


DEPT. PE-645, 2950 ROBERTSON AVENUE, CINCINNATI 9, OHIO 
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p ee decades ago the purchaser OF aaa 
cage motors had but one choice—the- open qmotor. 
If operating conditions proved too severé, the'a 
answer was to be found in frequent ve 


ae 


Then came a period of new developunnaie in {mes 
chanical design, which resulted in the’ birth: jof 
dripproof, splashproof, totally-enclosed, fan-cdéled,: 
and a host of other new types, each designed: for. 
operation under certain adverse conditions. 


But today there is a new trend—represented by 
Crocker-Wheeler Protected-Type Motors. These 
motors, besides having the surplus capacity of open 
designs, provide protection against many of the. 
most common hazards encountered in operation. 
They may be used for many services for which 
enclosed and partially-enclosed motors have been 
specified in the past, and yet, Pro- 

tected-Type Motors cost no more 

than open motors. 


FOR COMPLETE DETAILS, send for your 
FREE copy of this NEW four-page 
bulletin. Shows how these motors are 
protected; why they will give long 
trouble-free service. Write today — 
no obligation 


CROCKER-WHEELER 


A DIVISION OF JOSHUA HENDY IRON WORKS, AMPERE, NEW JERSEY 
Branch Offices: BOSTON- BUFFALO -CHICAGO-CINCINNATI -CLEVELAND- DETROIT “LOS ANGELES -NEW YORK -PHILADELPHIA-PITTSBURGH-SAN FRANCISCO-WASHINGTON 


SQUIRREL CAGE MOTORS 
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Here’s the Inside Story 


WHY Wasmer REPULSION-START INDUCTION MOTORS 
ARE PREFERRED WHEN TROUBLEPROOF MOTORS ARE NEEDED 


The inside story of the Wagner repulsion-start induction motor tells why this motor 
is troubleproof. 


The heart of the repulsion-start induction motor is the rotor, which is so constructed 
that the motor starts as a repulsion motor and at a predetermined speed is automatically 
converted into an induction motor. This changeover is effected by a short-circuiting and 
brush-lifting mechanism shown in detail in the two small cross-section photographs below. 


Since it is the rotor that makes the repulsion-start induction type of motor, a study of 
the rotor, as designed and built by Wagner, the pioneers of the repulsion- 

start induction type motor, will prove profitable to purchasers and users 

of single-phase motors. 


GOVERNOR WEIGHTS, formed of. rust- 
proofed steel, when thrown outward by 
centrifugal force move pushrods which pass 
through rotor and actuate brush mechanism. 


THE ROTOR illustrated embodies the 
latest developments in design and con- 
struction as the detailed descrip- 

tion indicates, 





SKEWED SLOTS re- 
duce magnetic noise, 
eliminate variation in 
starting torque at 
different positions 

of the rotor. 


BLOWER is constructed of sheet steel punch-" 
ings securely riveted together. 


ROTOR WINDING is machine-wound, of 
heavy formvar-insulated wire and designed 
to fit the slots without crowding. It is effec- 
tively insulated from the rotor iron. 





LAMINATIONS are punched from nonaging, high-grade 
electric sheet steel selected for its magnetic properties. 





SHORT-CIRCUITING AND BRUSH-LIFTING MECHANISM 
The short-circuiting and brush-lifting mechanism of Wagner re- 
pulsion-start induction motors consists of but a few sim- 
ple parts, designed to give unfailing, trouble-free service. 





SHORT- BRUSH- BRUSH 
CIRCUITING HOLDER, 
NECKLACE 


SHORT- 


ee) CIRCUITING 
ROTORS are dynamically balanced by | RING GOVERNOR § 


adding solder to the band and riveted ig —_ SPRING = 
weights to the blower. ; COMMUTATOR PUSH ROD 


Running period. The governor weights have 
actuated the pushrods, forcing the spring 


INDEX PLATE 


MOTORS 


are but one of several 
WAGNER PRODUCTS 


Starting period. Short-circuiting necklace is 
not in contact with commutator bars. The gov- 
ernor spring holds spring barrel in starting 
position. Brush « bly completes selected 
circuits so motor starts as a repulsion motor. 





borrel forward until short-circuiting necklace 
connects commutator bars to short-circuiting 
ring. With all circuits short-circuited, windings 
form a “squirrel cage” to permit motor to 
operate as an induction motor. 


serving industry. 
Other WAGNER PRODUCTS: 
‘AIR BRAKES 
BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) 


TRANSFORMERS 











Wa&gnerElectric Corporation 


ESTABL 


6406 Plymouth Avenue, St. Louis 14, Mo., U.S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


Remember these advantages of repulsion-start induction motors: They (1) can start high-inertia loads and accelerate them smoothly, 
(2) require lower starting current than other types of single-phase motors, and light flicker is therefore negligible when they start, 
(3) maintain high operating speed even under considerable overloads, and (4) have a flat efficiency curve over a wide operating range- 


FOR COMPLETE INFORMATION on Wagner Repulsion-Start Induction Motors, ask for Bulletin MU-185 which describes all types 
of Wagner single-phase, polyphase, and direct-current motors. 
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PLASTIC PARTS Lad Lay od 
ARE FROM GENERAL THEIR MOTORS, TOO 
INDUSTRIES “f 







YOU'LL be in geod com- 
pany when you specify 
General Industries mold- 
ed plastic parts or low- 
torque electric drives, or 
both. From one plant, 
under one management, 
we supply both these 
products to the most 
rigid specifications. 


YOU CAN SPECIFY BOTA 


FROM GENERAL INDUSTRIES 


a Pou our molded plastics division, we have the 


know-how to do large or small jobs, simple or intricate, 
in any quantities. While we don’t attempt to design or 
redesign your parts, our skilled and co-operative team 
of engineers, mold makers and machine operators 
frequently make suggestions for better, faster or lower 
cost moldings that will meet or beat your specifications. 








































—_—, 


iP 

.. &* You'll find similar ability in our small motors 
division. For years, we’ve built Smooth Power drives for 
our own lines of recorders, record-changers and turn- 
tables, and for electric and electronic products of lead- 
ing manufacturers. If one of our many standard motors 
or drive assemblies won’t meet your specifications, we'll NDUSTRIES 


design and build one that will, exactly. 








THE 











ENERAL 

















COMPANY 

So, if you’re specifying molded plastics 

or small motors, we'd like to work with ELYRIA, OHIO 
you. Definite commitments must wait 
until the end of our military work is in 

sight, but a start now may help you get 
to the markets quicker with your 
postwar products. It will be appreciated 
if you will address the specific division 
. - « molded ‘plastics or small motors. 
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FOR FEED AND TRAVERSE 


@ With only a few moving parts, this unit pro- 
vides automatic or semi-automatic cycles, one, two 
or three feed rates, complicated operating cycles 
involving skip feeds, and, when required, feeds in 
both directions, Both the pumping unit and main 
control valve are contained in a single housing. 


When used in conjunction with the WX Pump, 
often provides complete equipment for circuits 
as shown below. 


A TYPICAL INSTALLATION © 


gap How these two units are combined in a machine 
circuit is shown at the right. The WX pump is used for 
operating an indexing fixture. The PWX pump operates 
the table feed cylinder for both feed and traverse. Ob- 
taining complete hydraulic actuation in your machine 
designs will be simplified through the use of these two 
Sundstrand pumping units, 


Our engineers will be glad to work with you in designing 
and obtaining the proper hydraulic circuit and equip- 
ment to suit your requirements, 


FOR CLAMPING, INDEXING, ETC. 


@ A large volume of oil for rapid traverse of 
the moving member and, a smaller volume at 
high pressure for the actual work, are both ob- 
tained from this pumping unit. A large capacity 
pump brings the moving member into position, 
then dumps its oil under slight pressure. A 
smaller pump maintains the high pressure re- 
quired for the work. 




















FREE ADDITIONAL INFORMATION is contained in these 
two bulletins. Each describes the units in detail. Write 


for your copies today. Ask for bulletins WX-6. 


2560 ELEVENTH STREET © ROCKFORD, ILLINOIS 
FUEL UNITS ° HYDRAULIC PUMPS ° TRANSMISSIONS e FLUID MOTORS e VALVES and CONTROLS 
scosenenmessenentemenmnencidalieaaciaieemtiasanennnnI cece nae ae 





Propuct ENGINEERING — Jung, 194 





The Pines Engineering Company has 
found “3C” controls ideal for operating 
their new fully automatic Nipple Thread- 
ing Machine. Equipped with a chute 
feed, it will accommodate up to 1” pipe, 
in lengths up to 12”, threading 1” nipples 
at the rate of 500 pieces per hour and 
¥2’" at 750 per hour. The same machine 
is also used for chamfering, flaring, 
beading, spinning ends close and other 
operations on pipe and tubing. 


The operating cycle is completely auto- 


or |. 


matic from a single starting button. Each 
function in the cycle is controlled through 
limit switches in conjunction with Clark 
relays and solenoid operated valves. 
Conveniently located emergency stop 
button with mushroom head stops spindle 
motors, returns spindles and opens 
chuck. Control] panel is built into base of 
machine, providing dust-tight and oil- 
tight enclosure. ‘“3C” start-stop and emer- 
gency stop push buttons are mounted 
on front of machine—easily accessible 
to operator. 


P 


A SINGLE STARTING BUTTON plus “30° CONTROL 
Operates this PINES PIPE-THREADING MACHINE 


—o 
i ee 


ile ie mi = | 


. , 


." 


Clark specializes in controls for modern, high-speed machine tools. Lei 
Clark engineers help you design the proper controls tor your equipment. 


a 
— 


.y% THE CLARK CONTROLLER CO. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO e 


OFFICES IN PRINCIPAL CITIES 
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“luimmer Gases 





ANI 


STUPAKOFF 


r?~ 


CALLY - STRONG 


e DIMENSIONALLY - ACCURATE 
e ELECTRICALLY = STABLE 


XACTING characteristics are 
necessary for steatite bases used in the production 
of electronic equipment. The bases illustrated, pro- 
duced by the Stupakoff method of precision man- 
ufacture, minimize production losses due to break- 
age and misfits in rapid assembly lines. Carefully 
selected, laboratory controlled materials reflect 
proper electrical characteristics into your com- 
pleted assemblies. The highly vitreous state to 


~ 
YOu 
“a 
~ 


“FOR GREAT 
ACHIEVEMENT” 


which these bases are fired assures greater stability. 


Stupakoff— manufacturers and developers of 
thousands of ceramic type insulators—offers spe- 
cific solutions to your insulation problems. Modern 
production methods, trained personnel and com- 
petent engineering give assurance of sound 
ceramic service. Your inquiries will be given 
immediate consideration. 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
Ceramics for the World of Electronics 
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os + Operate at 115 volts. 
«2. Of faulty operation 
look for low line voltage. 
« «+ damage due te high 
line voltage. 


























Unstable voltage on commercial 
power lines is so prevalent that many 
manufacturers of electrical and elec- 
tronic equipment have found it nec- 
essary to warn their customers of its 
existence and its possible effects on 
the operation and efficiency of the 
equipment. 

There is an easy and inexpensive 
solution to this important problem 
—specify a SoLaA CONSTANT VOLT- 
AGE TRANSFORMER as a component 


gomese *v* 


part of your equipment. There are 
several types of SoLA CONSTANT 
VOLTAGE TRANSFORMERS specially 
designed for this purpose —small, 
compact units in capacities ranging 
from 10VA to several KVA. Other 
capacities and designs can be custom 
built to your specifications. 

Once installed in your equipment 
they require no pampering or super- 
vision. They are fully automatic, in- 
stantly correcting voltage fluctua- 


Warnings against unstable 
voltages are unnecessary on 
equipment protected with built-in 
CONSTANT VOLTAGE 


tions as great as +15%. They are 
self-protecting against short circuit. 

No sales manager will overlook the 
added salability of a product that 
features this guarantee of perform- 
ance, low maintenance cost and sat- 
isfaction to the user. 

SOLA engineers with wide experi- 
ence in the application of the Sota 
CONSTANT VOLTAGE principle are 
available for consultation on details 
of design specifications. 





To Design Engineers: 
Complete, new hand-book of 
Constant Voltage Transformers 
available on request. 

Ask for Bulletin 14CV-102 











Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps * Series Lighting * Fluorescent Lighting » X-Ray Equipment * Luminous Tube Signs 


Oil Burner Ignition * Radio * Power * Controls * Signal Systems * Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, itt, 
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SiloerCjamphite BAUM AEADIUARTERD 


@ LESS RADIO INTERFER- 
ENCE 





@ LESS AUDIO AND RADIO 
NZ REQUENCY NOISE 
ea 


@ LOW CONTACT RE- 
SISTANCE 


@ UNIFORM CONTACT 
RESISTANCE 





@ LONG LIFE 


Treaty years ago, at the sugges- 
tion of Westinghouse engineers, Stack- 
pole pioneered silver-graphite contacts. 
The result was an almost immediate 
revolution in circuit breaker design. 

‘Later, as the advantages of this unique 
mix were applied to brush engineering, 
equally important advances were scored, 
particularly on low-voltage commutator 
and slip ring motor applications. 
Today, the important thing is not so 
much the fact that Stackpole Silver- 
Graphite Brushes are supplied in all 
sizes and shapes. What counts even 
more is the unsurpassed wealth of 
engineering experience that permits 
Stackpole engineers to recommend ex- 
actly the correct, ‘tailor-made’ silver- 
graphite mix for best results on your 
particular application. Backed with 
complete details of your equipment, 
they welcome the opportunity to submit 
BRUSHES AND CONTACTS Silver-Graphite Brush (or Contact) 
ay roe tony ne samples for test. You be the judge! 


RARE METAL CONTACTS 
BEARINGS WELDING CARBONS 
PACKING, PISTON AND SEAL RINGS 


CONTINUOUSLY ADJUSTABLE 
CARBON RHEOSTATS 


CHEMICAL CARBONS 
CARBON PIPE POWER TUBE ANODES 
MOLDED SPECIALTIES, etc. 


STACKPOLE CARBON COMPANY 
ST. MARYS, PA. 


MOLDED METAL POWDER AND CARBON PRODUCTS 


. - ) 
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uietly and unseen, the Hermetic Motor 

will furnish the dependable power so 
necessary for air conditioning comfort or 
effective food preservation. 


Above we show a view of the motor’s work- 
ing parts. The Hermetic Refrigeration Motor 
has been reduced to just two simple, sealed-in 
parts —a stator and rotor — which you will 


hardly recognize as an electric motor. 


Sealed-in motors are not new. They have 
been used on small refrigerators quite suc- 
cessfully. But on larger units for air condi- 
tioning and frozen foods, Cen- 
tury engineers had to overcome 
many obstacles. For example, 
ordinary insulation on the motor 
windings of smaller units was 
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Quiet and Unseen, It Will 
Popular On Many Leading 










r 
L 


A\n ‘X-Ray’ Picture of the 
Ga, Vagagee © 


maantciite Re uigeration Motor 





Be Extremely 
Post-War Alir- 


Conditioning and Refrigeration Units 


not satisfactory for the larger motor windings. 


Century Engineers were the first to recognize 
the need for and to develop a combination of 
magnet wire with a basic new electrical insu- 
lation, which made possible, several years ago, 
the first successful integral horsepower motor for 
hermetically sealed refrigeration compressors. 


Many leading manufacturers of air-condi- 
tioning and frozen-food units — whose names 
are familiar to the American public — will use 
Century Hermetic Refrigeration Motors for their 
post-war products. 

For top performance and de- 
pendability, you can always rely 
on any of the many types of Cen- 
tury Electric Motors, built in sizes 
' 1/20 to 600 horsepower. 





ENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 


INSURE ACCURATE 
OPERATION of 
ELECTRICAL EQUIPMENT 


Stabilize Varying Input 
Voltage Within 2 Cycles 
fo 
Constant Output Voltage 
at "2 of 1% 


Raytheon Voltage Stabilizers, in- 


corporated into electrical equip- ENDBELL 


ment, insure accurate, depend- MODEL 


able operation by providing 
stabilized A. C. voltage to + 14 of 
1%. They are available in three 


OSCILLOGRAM HO. 089824: 
RAYTHEON MFG CO 
WALTHAM. MASS 


LINE VOLTAGE SURGE 
130-90 9 


designs ... uncased, cased and 


OUTPUT VOLTAGE 





endbell...to meet every instal- 


lation requirement whether it is 


ae MO MO ee WO LOAD 
OUTPST CORREAT FULL LOAD 





FULL LOAD 


to be built into new equipment 
or products already in use. Entire- 


ly automatic in operation, it is TIME CONSTANT 


ideal for equipment in un- 
attended locations. 


Write for Bulletin DL48-537. It 


gives the complete story. 


A 


Transient changes in output voltage 
result from variations in line voltage. 
These transients disappear entirely in 
6 cycles. The major effect of the transient 
recovery is practically complete in 2 
cycles. These changes are not evidenced 
on a volt meter of normal characteristics 


Tune in the Roytheon radio program: “MEET YOUR NAVY", every Saturday night on the Blue Network. Consult your local newspaper 


RAYTHEON 


MANUFACTURING COMPANY 


190 WILLOW STREET 


WALTHAM, MASS 


and their behavior is usually unimpor- 
tant. Transients resulting from connecting 
or disconnecting the load require some- 
what longer time for recovery. Smaller 
changes in load cause proportionately 
smaller transient disturbances in output 
voltage. This characteristicis shown above. 


for time and station 


Thre coveted Army-Navy "E”, for 
Excellence in the manufacture of 
war equipment and tubes, flies 
over al) four Raytheon Plants 
where over 16,000 men and wom- 
en ore producing for VICTORY. 


Devoted to research and manufacture of complete electronic equipment; receiving, transmitting and hearing aid tubes: transformers: and vo'ltage stabilizers, 
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NDBELL 


FULL LOAD 

DESIGN FEATURES: 
Rigid Construction, Positive 
Spring Tension, Stainless 
Steel Channel-Beam Frame, 


unimpeor- a ‘ 
connecting Plain or Threaded Bushings, 
vag hot * \5 Standard Spring Combi- 
. Sma ; ‘ 
pease 4 aations, Phenol Fiber Insu- 
. in output & lation, 
>wn above. 


bilizers. 





INE, 1949 
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THE JACK WITH THE CHANNEL-BEAM FRAME...BY FEDERAL 


You can swing forty pounds from the free end of this jack without 
bending it from the horizontal. 


Because . . . Federal has taken sturdy stainless-steel and die-drawn it to 
form a rigid channel-beam jack frame, instead of the bend and spot weld 
method of construction normally used. 


This rigidity is all-important in a jack — not only in supporting heavy 
cable harnesses, but allowing the spring nests to provide positive tension 
on the plug . . . even though worn from years of constant service. 


Jack springs are of nickel silver and the palladium crossbars assure 
positive contact at all times. 


Federal’s jacks are available with either plain or threaded bushings in 15 
different spring combinations, including all of the more commonly used 
arrangements. Additional combinations can be provided where needed. 


When required Federal’s jacks can be supplied fungus and moisture 
proofed. 


Another superior communications component by Federal, and another 
reason to see Federal first. . 






BUILT FOR TOUGH SERVICE 


TYPE 9100 


REVERSE CURRENT RELAY 








... FOR POWER GENERATORS 


Operating under toughest conditions, this R-B-M mum. Dimensions — width 4-1/16", depth 3-7/16", 
Reverse Current Relay has done a remarkable job height 2-1/16”. Average weight 1.62 pounds. 

on auxiliary engine-driven generators in plane and 
tank service. It is equally effective for any low 
voltage D.C. application. 


Other R-B-M equipment available for low voltage 
- <.. applications includes toggle, rotary, and push 


a "s button switches, voltage regulators, engine-starting 
In addition to extra strength and durability, de- 


sign incorporates a magnetic latch which prevents 
closing of contact under great vibration or shock. 
Contacts rated 100 amps at 30 volts D.C. maxic R-B-M MANUFACTURING COMPANY 


Division of 
ESSEX WIRE CORPORATION 


LOGANSPORT, INDIANA 


solenoids, light and signal relays. For additional in- 
formation, write Dept. E-6... 


“Graybar 


? Dstibutidl 
-w.. GraybaR 


» 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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44 Built-in’’ magnetic 1 Faster stopping of driven 
clutch and brake mechanism. 
make possible these 2 Less wear on motor and brake. 


three important 3 Increased product application 
performance advantages: possibilities. 





@ The design of a fractional horsepower motor can be the “magic 
wand” that brings countless benefits far beyond the result of just 
efficient power. If its application is on a product —a machine or an 

appliance — the motor design can make possible performance 
abilities which will multiply the sales potentials many, many 
times. Motors similar to that illustrated above have been 
developed by Dumore engineers for the operation of such 
important aircraft equipment as cameras, cowl flaps and 
retractable landing gear. Thousands have been built for use on 
every battlefront and their accurate, quick stopping plus 
their rugged dependability has made Dumore a preferred 
source among leading aircraft builders and the military 
commands. Give your product the magic of Dumore motor 
desigm— come to “Headquarters” for suggestions on 
how to motor-plan it for greater sales. Write us today! 
The Dumore Company, Motor Division, Dept. MF36, 
Racine, Wisconsin. 


BECAUSE IT’S A 


it DOES MORE 


HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 
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Hand Holes to Pass the Ammunition... 


s 
s 










Cut. Automatically 
with aid of 


MICRO 
SWITCH 


SNAP-ACTION 


Hand hole grooves and slots in the ends of ammunition cases 
are accurately made in short order by this automatic machine man- * 
ufactured by the C. O. Porter Machinery Company of Grand Rapids, \ 
Michigan. ‘ 
Five Micro Switch snap-action switches, three of which are shown in the % F) e 
photograph, provide the automatic sequence for the operation. The first ‘4 < 


switch starts the sequence when the stock is pushed into cutting position YW . Wy it Wi k 
and the outer switches complete the cycle. A switch with a roller actuator, ere 1S Ow 1 Orks 
not shown, holds the position of the carriage until the boring operation is 


Pushing the box end into the machine simultaneously saws 
completed. 


the slot and moves rod ‘‘A’’ which contacts switch ‘"B”. 
This progressively operates a large contactor, solenoid air 
valve and cylinder to move the saw and drill carriage to 
drilling position. 


The switches employed are of the die cast enclosed type, two of them with 
sealed plungers to protect the operating mechanism from dust and wood 


shavings. At the end of this carriage stroke, the drill and hand hole 


These Micro Switc roducts were chosen as electrical controls for this : ; f : ; 
Tl M Switch luct } lect | trols { cl cutter units move in unison to make their cuts. As the hand 
hole unit moves, switch ‘‘C’’ closes and through a contactor 


Dulse-s -ycle because of their long life and rugged dependability, » > dame 
impulse-sequence cycle bec their long d rugged depend ' eiagides sinks dame solencid a", 


plus the fact.that the compact housings made them easy to fit into the design Whe: ches hen hhele cicsce bonthesd ta die ent. owiech “E” 
is contacted by arm ‘“‘F’, reversing the movement of the 
cutter unit. As the cutter returns to the start position, switch 
engineers who are looking for a precise, accurate, tiny switch that will handle “C” opens to de-energize the solenoid stock clamp. 
substantial amounts of power at line voltage. Whether for use in delicate 


Micro Switch snap-action switches, with housings and actuators supplied to 
make them fully usable under every condition, meet the demands of design 


nstruments and gages, or in heavy machinery, Micro Switch products can 
be easily adapted as an integral part of a device. 


Whether your designs are for war or peace production, you will want to know 
all about Micro Switch. Send for Handbook-Catalog No. 60 today. If you 
are designing for aircraft, you will want to have a Handbook-Catalog No. 71, 
too. Write Micro Switch today 


4 





LET’S ALL BACK THE ATTACK BUY EXTRA WAR BONDS 








The basic switch is a thumb-size, 


~~ . . ° MIC RC ; Jal a - 
© First Industrial Corporation RO Su ia cr feather-light, plastic enclosed, 





; 


Be: e Par, 8 € vit 


pA Rint ATRL Y bak] | precision, snap-action switch. Un- 


M ICR : Sul : : derwriters’ listed and rated at 
‘ 3 s WITCH 1200 V.A., at 125 to 460 volts 
TRADE 


: a-c. Capacity on d-c depends on 
2 A DIVISION OF FIRST INDUSTRIAL CORPORATION 






load characteristics. Accurate re- 







producibility of performance is 
maintained over millions of operations. Basic switches of 
different characteristics are combined with various actuators 


and metal housings to meet a wide range of requirements. 
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Mica Insulator Company is the only insulation manufacturer 
today, with a complete line of all types\of Fiberglas electrical 
insulation materials. 


MICANITE - FIBERGLAS — Class B insulation according to AIEE 
classification. While the organic binder used may volatilize 
at elevated temperatures, the Fiberglas will keep the mica 


ned films in place and thereby largely retain the dielectric prop- 
or erties of the combination. 
to Micanite-Fiberglas is available in a variety of combinations 
and shaped to meet customers’ specifications. Standard com- 
binations are in six different grades designated as the F G 
- series in sheets of varying thicknesses of 6 to 35 mils. 
sa Special thicknesses and combinations of mica and Fiber- 
glas can be manufactured to customers’ specifications. Com- 
Si binationg using 114- or 2-mil Fiberglas can be supplied in 
‘E roll or sheet form. 
the 
‘itch EMPIRE - FIBERGLAS— Made in full width cloth and straight cut tape. 
Physical properties are: high tensile strength, small stretch, 
flexibility, thermal conductivity. Average dielectric strength 
is between 700 to 800 volts for yellow, and 800 to 900 volts 
per mil for the black varnished Fiberglas. 
Standard nominal thicknesses are 5 to 15 mils; special 
thicknesses can be furnished if ordered in sufficient quantities. 
NDS 


FIBERGLAS TAPES, SLEEVING, CORDAGE, VARNISHED TUBING, 

SATURATED SLEEVING—Fiberglas tapes, sleeving and cords, 

made from either continuous-filament or staple Fiberglas 

ymb-size, have these advantages over organic-base materials: greater 
resistance to elevated temperatures, high tensile strength and 


inclosed, thermal-conductivity, and the inherent resistance of the 


Varnished Fiberglas 
Magneto and Radio. 


















tubing is available in two grades: 


Three grades of Saturated Sleeving are available: triple, 
double and single. 


LAMICOID - FIBERGLAS — Various types of glass cloth laminated 


with thermosetting resins for use where higher than normal 
temperatures are required. Three grades are available: (a 
general purpose, (b) fine weave base for fabrication and intri- 
cate punching, (c) melamine resin for panel boards, high 
impact, good arc resistance, and excellent flexural strength. 
In standard size sheets 36” x 42” in ¥32”" up; molded rods up 
to 3” in 40” lengths; molded tubes (melamine glass only 
up to 3” O.D. 





itch, Un- 
rated at 
460 volts 
pends on 
urate re- 
mance is 
witches of 


actuvators 


virements 





1945 





fibers to moisture absorption or deterioration by chemicals 
or corrosive vapors, except hydro-fluoric and hot phosphoric 
acid. 


Motor-generator built by Star Electric Motor Company depends 
upon Fiberglas and Mica, Lamicoid (Laminated) Fiberglas and 
untreated Fiberglas insulation. These materials provide a safety 
factor for elevated temperatures, high humidity and heavy overloads. 


MICA INSULATOR COMPANY 


200 VARICK STREET - NEW YORK 14, N. Y. 
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Chicago: 600 W.Van Buren St. » Cleveland: 1276 W .3rd St. + Detroit : Book Bidg. - Cincinnati: 3403 Hazelwood Ave. + Boston: 285 Columbus Ave. +» Houston: 
Bakoring, Inc., 1020 Houston Ave. « W. Coast—The Triangle-Pacific Co. at—Los Angeles: 340 Azusa St. - San Francisco: 1045 Bryant St. - Seattle: 95 Conn. St. 
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How Fedelco-Sealing solved 


this environment* problem 











Radio transformers like this, effi- 
cient under ordinary conditions, 
had been going bad in airplanes. | 
The trouble was traced to mois- 
ture, condensation being acceler- 
ated by changes in altitude and 
temperature. Fedelco-Sealing 
solved the problem. A metal case 
was designed to fit the original 
mounting—one requirement; 
leads werebroughtthroughsealed | 
terminals in the base, and the | 
j 








cover was sealed on. Then the ‘ 
case was exhausted, refilled with 
P dry air, and sealed permanently, " 7 x ) 
ending moisture troubles.  Fedelco-Sealing protects apparatus from environment | 
To insure the long life and unfailing performance you build into L 
your product, insure its Environment-Free operation, with p 
Fedelco-Sealing. By this process, an electrical or mechanical p 
device is sealed into an air-tight housing, which can be exhausted, n 
and, if desired, filled with dry air or inert gas, at atmospheric, 
lower, or higher pressures. 





Ship vour product to us and we will Fedelco-Seal it for you. 
Or you can Fedelco-Seal your own products, in your plant, with 
our methods and our equipment. Get details on this new and 
progressive method now—from any of the offices listed below. 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois +* Phone: ViINcennes 5300 


e) pevsemear. . oe 
, wR DOR tian a | 


E. B. Mathewson Company, sales agents * 612 North Michigan Avenue, Chicago 11, Illinois « Phone WHitehall 4822 









ELECTRICAL 


deans re PineaiastIo & Pk Rs 





s offices: New York 17, N. Y Graybar Bldg. * Chicago 11, I! 612 N. Michigan Ave. + Philadelphia 7, Pa Real Estate Trust Bld 
Kansas City 8, Mo.—2017 Grand Ave. + Atlanta, Ga. «+ Troy, N. Y 17 Bank Street 
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The lion with its strength 
and cunning, is very dif- 

ficult to trap. Natives i 
often use a net of woven 
grass, placed flat on the 
ground, with live bait 
tied in the center. Strik- 
ing the bait trips the 
sling, swings the trapped 
lion into the air. 











Dangerous, abrasive metal which forms in 
lubricants, due to wear. This metal is now 
TRAPPED and REMOVED by Lisle Magnetic 
Plugs, before it can do damage. 


Protect the lubricants that protect your products . . . stop 
the abrasive wear caused by minute metal particles which flake 
off all the time and accumulate in the oil and grease. 


nt™ You can now give your products this positive protection by using 
Lisle MAGNETIC Plugs, instead of ordinary drain plugs. The 
Lisle Plug contains a powerful magnet, which attracts metal 
particles, holds them until wiped off. (See drawing at right.) This 
prevents abrasive wear—increases life of bearings, gears, and all 
moving parts. 

Lisle Plugs retain their magnetism for 10 years—are available in | ==? 

all standard drain and fill plug sizes. 














ENGINEERS, DESIGNERS—Write for catalogue, engineering data, and 
a FREE magnetic plug to test in your products. No obligation. 








LISLE CORPORATION, Clarinda, lowa 


Box 1002 Canadian Distributor, Dominion Bearings, Ltd., Toronto, Montreal, Winnipeg 


Fit right into your post-war plans! 











In the South Pacific the life of an 
ordinary field telephone might be meas- 
ured in hours... were it not for fungus-proof- 
ing. Minute organisms, which thrive in the 
hot, humid islands of the Pacific, strip unpro- 
tected wires of their insulation...quickly cor- 
rode exposed metals and reduce untreat- 
ed plastics to a moldy heap of uselessness. 

To prevent this costly and dangerous 
destruction of precision instruments, the 
EE8-B field telephones we turn out for the 
U. S. Signal Corps are specially fungus- 
proofed during their manufacture. There 


INSPECTION IN THE DARK 
Fungus-resistant liquid is applied 
to Army field telephones in the form 
of an atomized spray. Tell-tale 
ingredient of the fungus-proofing 
is a fluorescent dye which glows 
under “black light”... Thus, by 
means of a final inspection in total 
darkness, the slightest defect in 
the continuity of the protective 
spray coating is instantly detected. 


HOW FUNGUS-PROOFING KEEPS FIELD 
TELEPHONES FIT FOR COMBAT 


can be no margin for error in this vital 
process—because men’s lives depend on 
sure-fire communications. 

You may not need fungus protection in 
the telephone instruments, electrical equip- 
ment, or electronic devices you will one day 
install in your plant. But you will be looking 
for sound, progressive engineering. ..adapt- 
ability to your particular needs... uni- 
form high quality. Ask the returning soldier 
who has used Connecticut Telephone & 
Electric Division equipment in the field what 
he thinks of it. We'll rest our case with him. 





CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN 


INDUSTRIES, INC.* MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS ¢ SIGNALLING EQUIPMENT ¢ ELECTRICAL EQUIPMENT e HOSPITAL 
AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS e IGNITION SYSTEMS 
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Why Electronic Timing is the Best Answer 
for Split-Second Repeat-Cycle Accuracy 











Photoswitch Electronic Timers function with split-second accuracy .. . 


without fatigue . . . frictional wear . . . or inertia. Electronic operation 
eliminates clockwork, springs, mechanical clutches ... all moving 
parts subject to wear and failure ... provides consistently accurate 


control without danger of speed-up or slow-down, and with extremely 
long life assured. Photoswitch Electronic Timers are used extensively 
to initiate automatic operation of precision production grinders, millers, 
profilers and other machine tools; to insure maximum safety and effi- 
ciency in X-ray equipment; to provide split-second control in welding, 
molding, spraying. . . and to afford the high degree of accuracy needed 
in process control. 


Write to ul 

PHOTOSWITCH, INCORPORATED 

Cambridge 42, Massachusetts 

for Bulletin 900-A. ; HOTOSWITCH 





T 
INCORPORATED 
PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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BODINE OFFERS... 


WIDE VARIETY OF SMALL MOTORS 
—EXPERT ENGINEERING SERVICE 





High torque at low speed Motor and reducer...all one unit 






















oe Quiet end smooth-running — dependable 





Bodine fractional horsepower motors are available to you... from 1/6 hp down 
to 1/2000 hp... in more than 3,000 standard specifications. With this large 
selection, there is usually a motor of standard specifications that will meet special 
requirements for power, speed, mounting, or compactness. Furthermore, the Bodine 
highly skilled engineering staff will gladly help you in the selection of the right 
motor for the job. 

This combination of product and service does away with the guesswork so 
often associated with new motor applications. Your needs will receive our most 
careful consideration. 





BODINE ELECTRIC COMPANY 


2260 W. OHIO ST., CHICAGO 12, ILL. 


BODINE MOTOR USED ON 
NEW TYPE VARIABLE SPEED DRIVE 


The Graham Variable Speed Drive is a new type of power unit for in- 


dustrial service. It combines motor, variable drive, and speed reducer in a 





single, compact unit. Speed changeovers are made without changing chains, 4 
belts, or pulleys. A control knob gives micrometer adjustment of all speeds 
from zero to maximum. 

This variable speed drive, made by Graham Transmissions, Inc., is powered 
by a Bodine motor selected to fit the service required. A Bodine speed reduc- 
tion unit is likewise selected to fit the particular application. Bodine motors 
and speed reduction units are standard equipment, because they have demon- 
strated their dependability and long life in industrial applications. 


"| WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS as 
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THE Lela n d ELECTRIG COMPANY 


DAYTON, OHIO » IN CANADA, LELAND ELECTRIC CANADA, LTD.... GUELPH, ONTARIO 
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Communications helped to turn the 
68,634,000 square miles of the Pacific into 
a pond, unified the men and ships of our 
Navy into one mighty striking force. 


To supply the vast numbers of power 
tubes for this communications equipment, 
the electronic industry pools its resources 





FOR 


GY £e..22 
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Mie 


YEARS 


—works together as a team. Famous tube 
makers turn to specialists, like Callite, for 
metallurgical components to speed produc- 
tion. For example: this RCA Beam Power 
Tube contains Callite tungsten leads, moly 
grid wires and side rods. 


A broad background in metallurgy, wide 


PIONEERS IN 


in a combined 
operation 


| 


TUNGSTEN 







experience in design and engineering, plus 
extensive production facilities, enable us 
to render great service to the radio and 
allied industries. Let us cooperate with 
you in meeting urgent schedules. Callite 
Tungsten Corporation, 551 Thirty-ninth 
Street, Union City, New Jersey. Branch 
Offices: Chicago, Cleveland. 


Specialists in hard glass leads, welds, tungsten and 
molybdenum wire, rod and sheet, formed parts and 
other components for electron tubes and lamps. Tungsten 


and molybdenum products of all kinds for industry. 


METALLURGY 
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es acme 
Originally designed for Wing Flap 


3 LECTRO ty S installation, it is equally valuable to 
Te) LLOW.-U F VA AYA 3 such other uses as carburetor, rudder 


or any service where smooth, accurate 





and complete control is required. 

Electrol engineers will welcome an opportunity to de- 
sign a Follow-Up Valve installation for any service in 
aircraft or general industrial application. 


~ ELECTROL 


ELECTROL INCORPORATED « KINGSTON, NEW YORK «¢ HYDRAULIC EQUIPMENT FOR AIRCRAFT 


Propuet ENGINEERING — JuNE, 1945 109 














fares 


ie 
a 
* 












Every 
MANUFACTURING 
CUSTOMER 

Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 








As the Hourglass indicates . . . with the 
coming of peace, many WILCO proaucts 
now making fog precision performance in 
airplanes, ships, tanks, guns and _ instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals ard Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals; 
greatly extended rolling mill facilities- 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors. Jacketed wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 


THe H. A. Witson Company 
105 Chestnut Street. Newark 5, New Jerse) 


Branches: Detroit ¢ Chicago 


wid 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 


Propuct ENGINEERING — Jung, 1945 














hd 








the 
icts 
in 
ru- 
an 
ian 


ble 





rv- 
ical 
de- 
ost- 
an 
ities 
als; 


s— 





nits, 


os It may come to this— 
| but we won't cut Howell Quality 








ts- 
Sin- 
vetal Yes, it may even come to the point where we have to press the 
new good old Howell Horse into service to make deliveries on our 
Lous famous motors. That’s how serious the delivery situation is 
rols. in the entire electric motor industry today. 
bh Ee But there’s one thing you can count on now, as always— 
steel, we'll never, never cut Howell quality. Every Howell Motor is 
3 re- built of the finest material, statically and dynamically balanced, 
ma- and thoroughly insulated throughout. 
So, until the delivery situation clears up, please bear with 
ONY us. We recognize our obligations fully. We are putting forth 
j our maximum efforts to build more and more Howell Motors. 
Tse) and to see that they are distributed among users whose needs 
are most vital to the war effort. This, we know, is as you 
would have it. 
The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast, iron, weatherproof H 0 W E L L E L EC T R | C MO T 0 R § C 0 M P A N 
terminal box are standard construction features. Spe- 
acts cial horizontal and vertical mountings are available. HOWELL, MICHIGAN 
Available in sizes 5 H.P. and smaller. Other sizes and 
ucts types available up to 150 H.P. Manufacturers of Quality Motors Since 1915 
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The Hew Type ‘Rotating and Stator Seals 
> * <By ; 3 = “? 
‘e 
: 
¥ 
Another reason why 
engineers and designers 
" " 
OOK TO < OOK . 
ft GYRO SEALS OFFER MANY ENGINEERING ADVANTAGES 
for new and improved Gyro Seal construction is new in design and new in principle. The 
components for their constant spring-rate, inherent in the “Spring-life” bellows, makes 
| new and better products the use of auxiliary springs unnecessary when Gyro Seals are used. 
Corrosion problems are readily overcome because “Spring-life 
sdaibion bbag.tee. peabberne tatenrennrion bellows can be made of all types of metals and the specific type 
SE AEE ce Gea Gok deen of bellows is selected to suit conditions of each application. 
Look to Cook” and “Spring-life” bellows, for 
meg elmer worsagy. ge te here Gyro Seals will operate on both external and internal pressure and 
ems e patente esign Oo pring-life 
heflows, their tong life, ond thelr adaptation have been built to withstand 5,000 Ibs. p.s.i. They will operate in 
m a canons where eretotore 
bellows have been considered in: a range of from slower than 1 R.P.M. to faster than 10,000 R.P.M. 
adequate, is a story of interest t _ ° ° . 
ail edeitinhiog 408 apes eed tor Lapped finishes of sealing members can be furnished to within one 
proved methods and components ‘ 
A For the complete story of ‘‘Spring- light wave of flatness. 
*  tife” bellows, send for this 44 page 
at, atataee Maetietnes foun Gyro Seals after passing the most rigid laboratory tests, and after 
wo )_ Nigeenes instances, dene the meeting more than the requirements expected of them in tests in the 
field, have truly become a worthy addition to the line of advanced 
“Spring-life” bellows products. 
2700 SOUTHPORT CHICAGO 14, 
AVENUE a ILLINOIS 
Propuct ENGINEERING June. 1945 PRO 
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Marine Fire Alarm Panel with 58 Mossman Lever 
Switches. Approved by the U. S. Bureau of Standards, 
U. S. Coast Guard, and U. S. Maritime Commission. 


Marine Fire Alarm System 


_——— from fire aboard hospital ships and 
transports is controlled by this fire alarm annunci- 
ator panel of the Auth Electrical Specialty Com- 
pany of New York. 


Fifty-eight Mossman Lever Switches of two types... 
Mossman Series 4101 and Mossman Series 4203... 
provide for the reliable operation of test circuits, 
cutout circuits and audible signals. 





Mossman design and engineering service includes more 
| than merely supplying a dependable switch for the 
job. We will work with your engineers to design covers 
and wiring arrangements to suit your specific require- 
ments. Mossman sales engineers are located in prin- 
cipal cities. It will pay you to consult us about your 
switching problems. 








58 MOSSMAN Lever Switches 
Assure Reliable Control of This 


Four Mossman Switches in this Alarm Annunciator for 
protection of marine Diesel engines. Approved by U.S. % 
Navy, U.S. Coast Guard, and U.S. Maritime Commission. «3 


MOSSMAN 


Serie 


Heavy Duty 


Lever Switch 


Marine equipment of the Auth Electricc! Specialty 
Company also includes an alarm annunciator for 
warning of low pressure of lubricating oil and high 
temperature of water in marine Diesel engines. 


This device makes use of four Mossman Series 4203 
Lever Switches as the reliable means of testing the 
circuits, silencing the audible alarm, and restoring 
the visual signals to normal. 


These Mossman multiple circuit, positive action lever 
switches were chosen for these applications because 
their design affords great flexibility of circuit 
arrangements ...an almost unlimited series of com- 
binations of contact assemblies, built up to suit 
specific requirements. The Mossman Series 4200 
switch is a smaller, lighter switch with lower contact 
ratings than the Series 4100. Both may be obtained 
as two and three position switches. 


DONALD P. MOSSMAN, Inc., 612 North Michigan Ave., Chicago 11, Illinois 


MOSSMAN 
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blower ‘stall : 


Here is a dependable fractional- 
motor, with maximum ratings from, 
1/200 H.P., that gives you many qualit 
resulting from over fifteen years’ expe 
building this type of motor. It saves 
space—and performs smoothht 
You can use it with excellent results for opera- 
tion of blowers, switching arrangements, and fe 
for other similar aircraft applications. E | 
i 































saving size, and de- 
eal for aircraft and 


“TYPE B-6A MOTOR 


py totally Windings: Available in shunt, series 
F and split series reversible, 12 and 24 
vole, intermittent and continuous dury 


ag 


| FEATUS 


y Temperature Rise: 55° C. max. frame 
sided ball bear-  ‘@™P- tise at rated load. 


Mm grease suited for Modifications: Special shaft extensions 

muon. Bearing hous- mounting arrangements, leads, et« 

eel inserts to assure also furnished for operation in high 

Baring alignment and ambient temperatures and high alct- 
ts. tudes. 

e or standard 3,4” Apeeons: Suitable for operation 

of blowers, switching arrangements 

es: Metal graphite of ample size and other similar aircraft applications 

to assure umusually long brush life. All data and ratings are approximate 
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Wartime performance proves that you can 
rely on Oster Motors to live up to the world- 
wide reputation of prewar Oster appliances and 
to deliver results that add to the prestige of your 
product. Let us help you fit this or other Oster 
motors to your requirements. 


TYPICAL RATINGS OF B-6A MOTOR, CONTINUOUS DUTY 





Maximum H.P. 1/100 1/150 1/200 





R.P.M 7500 5800 3800 





em 


sn ieee 


Full lood amps. at 24 volts 1.00 70 55 





Starting torque in % 200 200 200 
of full load torque min, min min 
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EQUALLY SPACED 
J440°DIA é 





John Oster Manufacturing Company 


DEPARTMENT P-26 RACINE, WISCONSIN 
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BA 
THE LONG and SHORT 


aa 


Tue vast extremes in sizes and design of modern 
Radio equipment call for components varying in size from 
this R/C midget Capacitor to the extra long five-gang 
capacitor shown beside it. 














In between these extremes can be found R/C 
Capacitors in shapes, sizes and styles covering practically 
every standard application conceivable today. In addition, 
long experience in matching the needs of the armed forces, 
makes. R/C ideally equipped for meeting any special 
requirements. 





_ Ours is a background founded on a single aim 
“> q ... thatf. building ONLY Variable Capacitors and 
m Mechanical Push Button Tuning Devices—building them 

La. in all-nééded designs—and building them well. 


‘ RADIO CONDENSER CO 
® 
» ; 


mm,’ CAMDEN, N. J. 
ait RADIO CONDENSER COMPANY, LTD., TORONTO, CANADA 
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SENSITIVITY 


CONTACT 
PRESSURE 




















DEPENDABILITY 


DURABILITY 





COMPACTNESS 


























VERSATILITY , 








@ When you need a relay that’s sensitive enough to 





operate on minute current, yet has the high contact 
pressure needed for perfect closure, you'll find the Auto- 


matic Electric Class “b” Relay worth investigating. 


If you need a relay that will switch many circuits, yet 
is compact enough for multiple mounting in small 


space, you'll find Class ““B” the perfect solution. 


Or perhaps you are interested in extra durability, 
for long service under tough conditions. Then you'll 
need the in-built quality for which Class “B” has 
become famous. 


No other relay—even in the Automatic Electric line— 
can give you a greater combination of all these essential 
qualities. Get the full story on Class “B’’—one of the 


forty basic types described in the Automatic Electric 
catalog. Ask for your copy of Catalog 4071. 


Clays | 


AND OTHER CONTROL DEVICES 





CHECK THESE FEATURES 
of the New Class ‘'B” Relay 


Independent Twin Contacts—for dependable 
contact closure. 


Efficient Magnetic Circvit—for sensitivity 
and high contact pressure. 


Unique Armature Bearing—for long wear 
under severe service conditions. — 


Compact Design—for important savings in 
space and weight. 


Versatility—Available for coil voltages to 
300 volts d-c and 230 volts a-c, and with 
capacities up to 28 springs; also with 
magnetic shielding cover, when specified. 


No other relay can give you 
a greater combination of 
all these essential qualities. 














AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street © Chicago 7, Illinois 


AUTOMATIC 
ELECTRIC 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 


in Canada: Automatic Electrie 
(Canada) Limited, Toronte 
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(a Greatest Combinati 


THE NEW AUTOMATIC ELECTRIC CLASS "B”’ RELAY 
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Seals made of Graphitar, a carbon- 
graphite product of the United States Graphite Co., 
have proved ideal for holding hot, light oils in torque con- 
verters. Sealing against a lapped metal surface, a Graphi- 
tar seal does not gall or leak hot oil, and it holds a static 
head under pressures up to 100 Ibs./sq. in. It performs 
satisfactorily under maximum operating temperatures 
and its lapped surfaces will not warp or distort. 

" RUBBER RING Its many outstanding characteristics have earned for 

Graphitar a widespread acceptance among engineers 
throughout industry. Chemically inert, it is used suc- 
cessfully as bearings for conveyor belts in tanks 
containing corrosive solutions. Its exceptional re- 

sistance to heat makes it perfect for bearings in 

__ ovens, kiln cars, steam dryers, and hot glass con- 

veyors. Clutch release bearings, turbine pack- 
ing rings, elevator gibs, and liquid meter pis- 

* tons are just a few of the many industrial 

applications of Graphitar. Mechanically 
strong, yet extremely light in weight, it can 
be machined to tolerances as close as 

0005” in small sizes. 

", Graphitar is constantly solving engi- 
neering and manufacturing difficul- 
ties in nearly every industry. Write 
for complete information on how it 

may help to solve your particular 


problems. 
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ETAL MATING - 
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THE UNITED STATES GRAPHITE COMPANY e SAGINAW, MICHIGAN, U.S. A. 
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AS LOW AS 
100°F BELOW ZERO 


WESTON 


ALL-METAL THERMOMETERS PROVIDE 


RUGGEDNESS AND READABILITY, T00! 


Reliable sub-zero temperature indications, so critical 
for deep freezing units, high altitude flying and a host 
of industrial applications, are possible down as low as 
minus 100°F, with WESTON All-Metal Industrial Ther- 
mometers ... and readings over the entire scale range 
will be accurate within 1%, for long periods of time. 

This wide-range stability stems from WESTONS All- 
Metal construction, which eliminates the need for 
liquids, gases, or involved mechanisms. It also pro- 
vides unusual resistance to vibration, shock and me- 
chanical abuse . . . as proved by many thousands of 
WESTON thermometers in service throughout the 
years. Literature gladly furnished on request. Weston 
Electrical Instrument Corporation, 684 Frelinghuysen 
Avenue, Newark 5, New Jersey 


Weston Ll 














3-M ADHESIVES 
are available in more 


than 800 formulas for 
ADHERING 


3-M Adhesives are available for a wide 
variety of industrial uses. They are used 
for such bonding operations as adhering 
glass or metal to wood, rubber to metal, 
and wood or leather to other porous 
materials. 


SEALING 


3-M Adhesives used in sealing opera- 
tions are free-flowing and have high 
resistance to heat, water and aromatics. 
3-M Sealers become firm when set with- 
out losing their flexibility and adhesive 
properties. 


COATING 


3-M Coating Compounds are made for 
application by brush, dip or spray 
method to guard against rust and corro- 
sive action. They are used for tank and 
vat lining and for the underbody pro- 
tection of cars and trucks. 


INSULATING 


3-M Adhesives for insulating and sound 
deadening are finding wide usage. 
Easily applied with brush or spray gun, 
3-M Adhesives protect against heat or 
cold and serve to deaden noise and 
vibration. 


Minnesot® 


Mininc AN? al 
ManvractuRin® | 


Minnesota Mining & Manufacturing C 














900 Fauquier Avenue, Saint Paul 6, Minnesota 


Kindly send me a copy of your new bookl« 
*3.M ADHESIVE DATA,” which gives helpful informa- 


tion on your more ge nerally used adhesives 
Name and Title 


Address 
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Mon itor has been specializing in all 


phases of automatic motor control for over 
56 years. That’s why its line is so complete, 
its experience so broad. And it’s the reason 
why you should come to Monitor first on all 
problems of post-war motor control. 


You may find that the famous Monitor line 

of motor control equipment can do your 

post-war job better, at less cost. This holds 

true for controls of all types, for all purposes \ stations but 
. . » printing presses, machine tools, venti- vB pete srorting 
lating fans, pumps, dairies included. We 

build Controls for all of them ... to your 

specifications and requirements. 


: 
i 
eo 
i 


So. whatever your needs . . . standard units 
as shown on this page or custom-built units 
which control entire multiple operations... 
see your Monitor field engineer first. 
Lm \« 


PONENT TT ENOTES ZT TTI 


The Monitor Controller Company 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 
CANADIAN AFFILIATE ® CANADIAN CONTROLLERS LTD. © TORONTO, ONTARIO, CANADA 
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AN HOUR ON THE BENCH 
SAVES NINE ON THE JOB 





Bench assembly and repair 





means speed-up in produc- 
tion. The use of Cannon 
Multi-circuit Connectors 
in the wiring of electrical 
equipment is the ulti- 
mate in assembly efh- 
ciency—time saved on 
the job, less skilled la- 
bor, better critical work 


Bench wiring by Jean Wheeling of 
the Curtiss-Wright Corporation, 
Columbus, Obio 


under better conditions. 

Various parts of electrical assemblies may be man- 
ufactured in different factories and put together and 
into operation simply by inserting a Cannon Plug 
into a Cannon Receptacle. The connection will be 
firm, tight and solid—yet quickly disconnected for 
replacement or repair. 

There are more than ten thousand connector sizes, 
types and kinds listed in the Cannon catalogs. Thou- 
sands of special and intricate circuit requirements 
may be met right from stock with Cannon Plugs. 

Wherever quick, complete 
and sure electric connections 
must be made—whether for a 
single element or a maze of 
circuits—use a Cannon Con- 
nector. Nothing less is so 
surely satisfactory. Nothing 
better can be had. 


Write for, the condensed Cannon Catalog. It gives you a gen- 
eral introduction to the Cannon line. Address Dept. A-106, 
Cannon Electric Development Company, 3209 Humboldt St., 
Los Angeles 31, California... Below is pictured a wall mount- 
ing, typical of the famous Cannon AN line of plugs. 


CANNON ELECTRIC 


Cannon Electric Development Co. 
Los Angeles 31, California 


ae 
CANNON 
ELECTRIC 





Canadian Factory and Engineering Office: 
Cannon Electric Company, Ltd., Toronto 


Representatives in Principal Cities — Consult Your Local Telephone Book 
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1001 USES 








VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! .. . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications .. . providing” economical con- 
densed power for years of service. 









Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K” Motor and 
the Model “MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motets also can be furnished, in f 
quantity, with variations to adapt 
them to specific applications 


DEPENDABLE 


Both these models uphold the Ad/iance 
reputation for all ’round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 


Model “MS” — Full Size 
Motor Measures 
13 4” x2x 318 d 




















: y eur, : 

now for further in- New Model — Full Size 
- Motor Measures 

formation. 21” =x 234” x 34" 



















Remember Alliance! 
~YOUR ALLY IN WAR AS IN PEACE 
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Ready Now for Your Postwar Planning .. . 


* 4 


MICROMOTORS 
DYNAMOTORS 
CONTROLLERS 
AND BLOWERS 


SURE, they’re busy today fight- 
ing tough battles. + But here’s 
something definite for post- 
war planning—they’re the 
same products that will come 
off the Redmond assembly 
“4 lines after the war is over. + j 
—— aN They’re products of 19 years of \ Sa NA 
QE XXX \\S development, of specializa- = 
: tion, of continually improved se as Tep Lifts 
production methods, of the , 
thousand and one important 
details for which Redmond be- 
came a leader in competitive 
markets. * Take advantage of 
this experience in planning 
YY) Wy your postwar products. Write 
Ue Uff today for information. 


ull 


cA a 
LETH } 


For Small Pumps 


For Ventilators 


Shaded Pole AC Micromotors are built 
in sizes up to 1/25th hp. for continuous 
duty, and light weight DC types up 
to 1/20th Ap. 


Kedmend COMPANY, Inc 


For Oil Ranges For Car Heaters 


OWOSSO, MICHIGAN, U.S. A. 

















\ 


\\ 
\\ 


MAA 


Composite view of 
Redmond facilities 
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For Furnaces For Aircraft Radios 
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MOTORS 
Compact and Efficient 


Design is often facilitated and efficiency in- 
creased by making the motor an integral part 
of the machine or appliance. This type is par- 
ticularly suitable where one of the motor speeds 
available is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell 
and the rotor is bored to your specifications. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from !/, to 7!/, HP; speeds 
1150, 1750 and 3500 rpm. Built for A.C. 


single-phase or multiphase currents. 


OHIO MOTORS INCLUDE 








Split-phase Induction to '/; HP Shell Type to 7!/2 HP 

Direct Current to | HP bate va ~ a —e - 
‘ aded Pole to } 

— : 4 Synchronous to '/4, HP } 

Srypnase tO A.C. to D.C. Motor Generators | 

Aircraft Motors to 500 watts. 


High to Low Voltage D.C. Dynamotors up to 300 watts. 











Tell us your requirements and we will 


advise with you 


THE OHIO ELECTRIC MFG. CO.) 
5911 Maurice Avenue Cleveland, Ohio 


Mr.Tops, 
the Paragon 
m4 Symbol of 
mi 6 Top Quality. 
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ARAGON 
Old Colan 





PRopDUCT 





Paragon automatic 


electric controls go far toward eliminating the 
fallible human element. Simply preset a Para- 
gon instrument to do what you want—then 
forget it. It will automatically start and stop 


machinery, air conditioning systems, and 

other operating equipment. . . in fact, perform 

Shell Type a whole host of ‘“‘almost human” time control 
operations. 
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ELECTRIC 


y Building, Chicago 5, Hlinols — 
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improve product quality 





ERE—in convenient, easily-referred-to form —are sixteen 
I 1 authentic case histories, telling how different industrial 
electronic devices work and how they have saved time, 
money, and materials for many different industries. Simply 








written, non-technical, illustrated, these case histories 
contain many ideas that may be useful to you. 





What the booklet can do for you 


Just one of the ideas discussed in this booklet may suggest 
ways in which your company can adopt electronic methods 
to save money, increase production, or perform manu- 
facturing operations not possible by other means. No alert 


executive today can afford to overlook such ideas. 


Reprinted from RCA advertising 





These case histories first appeared in RCA advertising. 
They made such a big impression on industrial executives 
that we found it difficult to satisfy the demand for reprints. 
For this reason, the most informative advertisements in 
the series have been reprinted in this two-color, 11 x 14 
booklet called, “16 Examples of RCA Electron Tubes at 
Work in Industry.” 
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FREE. to Company Executives | 


20-page booklet showing how electronic equipment is being 
used in industry today —to cut costs, increase production, and 












How Electron Tubes --- 
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Write today 


For your copy of this simply written, easy-to-understand, 
highly informative collection of case histories, write today 
on your company letterhead, giving your official title. The 
booklet is free. Send your request now to Rapio CorPoRATION 
oF AMERICA, Commercial Engineering Section, Dept.62-56Y, 
Harrison, New Jersey. 


The Fountainhead of Modern Tube Development is RCA 















BUY WAR BONDS 
AND KEEP ’EM! 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION, CAMDEN, N. J. 




















y Eee ABOVE is a six-ton top-charge electric arc 


Send for Catalog and En- 
gineering Manual No. 40 
Write on company letterhead 
for this helpful guide in the 
selection and application of 
tap switches, rheostats, resis- 
tors. Address OhmiteMfg.Co., 
4819 Flournoy St., Chicago 44 


furnace, for the manufacture of high quality special steels. 
Here the average arc current value must be held to mini- 
mum variation. For each phase of this three-phase arc 
furnace, there is a separate Regulex exciter motor-generator 
set to maintain proper current control. The current 
settings in each phase are made by the Ohmite Rheostats 
shown on the back of the control panel to the right of 

the operator. 

This is but one of the many critical production tools 
which depend on Ohmite Rheostats for smooth, close 
control. Many types and sizes for every need. 

OHMITE MANUFACTURING COMPANY 
4819 ‘FLOURNOY STREET * CHICAGO 44, U.S.A. 


Foremost Manufacturers of Rheostats, Resistors, Tap Switches 


Be Rightuh OH MITE 


RHEOSTATS ¢ RESISTORS © TAP SWITCHES 
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THE ‘‘SBAKER’S DOZEN” 
PRINCIPLE 






Pais cn 


Safeguards the Performance of Millions of 


SUNLIGHT MOTORS 


The principle of the “baker’s dozen” ... extra value in design and con- 
struction ... is built into every Sunlight motor. There is no skimping on 
materials, in quality or quantity. There are no short-cuts in engineering 
construction. Sunlight motors give “full measure” performance because 
they receive “full measure” treatment. 









Extra protection is built into every Sunlight motor—full-gauge copper wire 
to cut down heat generation ... extra power that gives up to three times 
rated starting capacity ... extra-heavy coatings of dielectric insulation pro- 
tecting motor windings . . . diamond-bored cast bronze bearings. 


Sunlight motors are FIRST QUALITY in design, material and manu- 
facture. Because of this, manufacturers, dealers and users throughout the 
country respect the name “Sunlight” on an electric motor. To the appli- 
ance industry it means better customer acceptance and better performance. 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
DEPENDABLE APPLIANCE MOTORS FOR TWENTY-EIGHT YEARS 
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FOR: 


AIR COMPRESSORS 
WASHING MACHINES 
POWER-DRIVEN BENCH TOOLS 
IRONERS 
MILK SEPARATORS 
MILKING MACHINES 
FURNACE BLOWERS 
STOKERS 
OlL BURNERS 
WATER PUMPS 
VENTILATORS 
AND MANY 
OTHER APPLICATIONS 





BUY MORE BONDS 


SUNLIGHT nent 
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The flexibility of Blood 
Universal Joints is dem- 
onstrated in application 
on the Galion Road 
Grader, famous for its 
performance in the rough- 
est terrain 











. —s << 
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When Even under the most gruelling of power trans- 


mission conditions, Blood Brothers Universal joints 
insure maximum production with low operating and 
8 L @) @ ) D maintenance costs because Blood joints are con- 


long life, trouble free performance. 
Oz: a | 


Power delivery problems involving misalignment 
AUTOMOTIVE TYPE CONSTRUCTION EQUIPMENT TYPE FARM EQUIPMENT TYPE POWERED MACHINERY TYPE 


can often be solved simply and efficiently with 
€) BLOOD BROTHERS MACHINE CO. ALLESAN A MICHIGAN 


Blood Brothers Universal joints — over 35 years ex- 
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perience in the field have qualified us to meet 
practically any out-of-line transmission need. 

We will be glad to give your specific design 
problem our fullest attention — write for Free 
Engineering Bulletins and complete Catalog. 
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(RELIANCE) 


» 


Arrows in the illustrations above show locations of 
Reliance Motors in a heavy-duty mining machine. 


wy, 
Veaed Wow RELIANCE MOTORS 


REALLY TAKE A BEATING! 


Where motors are called on to do tough, 
dirty, bruising work, it is important that 
they be designed with electrical as well as 
mechanical characteristics specifically fitted 
to the job. 


Nowhere, probably, do motors take a 
worse beating than in the Eimco Rocker- 
Shovel, yet in this punishing service spe- 
cially designed Reliance Motors have proved 
that they can both outperform and outlast 


other motors formerly used. And ia many 
other tough assignments in many indus- 
tries, Reliance installations are standing 
up equally well. 


When you have need of motors that can 
really take it—or, for that matter, whenever 
you need motors for any industrial use— 
it’s a good rule to call in a Reliance Appli- 
cation Engineer. He can put a lot of spe- 
cialized experience at your service. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1080 Ivanhoe Road « Cleveland 10, Ohio 


Birmingham ® Boston © Buffalo © Chicago © Cincinnati * Detroit ¢ Greenville (S.C.) © Houston * Kalamazoo * Los Angeles * Minneapolis 


New York © Philadelphia © Pittsburgh © Portland (Ore.) © St. Louis © San Francisco * Syracuse * Washington, D.C. © and other orin 


cioal cities. 


RELIANCE ~ MOTORS 


“MOTOR-DRIVE IS MORE THAN POWER” 
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A Heat Treating Furnace equipped with General Controls Etectro Magnetic Valves 


K-20 
SINGLE SEATED VALVES 





Controi air, water, gas, light oil, 
refrigerants,—any voltage, A.C. or D.C. 


Extremely practical and simple. Positive control. No hum. Two-wire, 
current failure valves. Body is high-grade brass. All internal parts 
are bronze or stainless steel. Coils removable while valve is under 
pressure. Wide range of applications, for humidity control, gas igni- 
tion, light oil valves, air whistles, pilot valves, etc. Request literature 


GENERAL 


801 ALLEN AVENUE 


CONTROLS 


GLENDALE 1, CALIF. 





FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON * CHICAGO *¢ DALLAS 
KANSAS CITY * NEW YORK ¢ DENVER ¢ DETROIT ¢ CLEVELAND ¢ PITTSBURGH 
HOUSTON : SEATTLE * SAN FRANCISCO * DISTRIBUTORS IN PRINCIPAL CITIES 
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THE SOLUTION FOR A-THOUSAND- 


AND-ONE HEATING PROBLEMS— 


ee 


me, 


G-E CALROD HEATERS 


one of the popular G-E midget heaters 





The most widely used midget heaters on the market 
—use them for contact heating of metal surfaces, direct 
immersion in oil, alkaline baths, soft metals such as 
lead and solder. Cast them into iron and aluminum, or 
use them for industrial ovens, hot plates, etc. Ex- 
tremely durable and efficient. Can be bent to almost 
any shape. Wide choice of sheath materials. For tem- 
peratures up to 1200 F, and a special, high-heat type for 
up to 1500 F. PRICES FROM $3.30. 


SEND FOR GED-650 


This catalog will give you the 
complete story on Calrod heaters 
and other G-E midget heaters; 
also information to help you select 
quickly the midget heater or 
heating device best suited to your 
needs. 





























*OTHER G-E HEATERS: FIM CALROD HEATERS. CALROD IMMERSION HEATERS. 
CARTRIDGE HEATERS. STRIP HEATERS. IMMERSION HEATERS. CONVECTION HEATERS. HEATING CABLE. 








Poremost Manufacturers of Transformers ' 


to the ELECTRONIC INDUSTRY 








UTC OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 


Should you have limited space requirements, this 
transformer (the smallest hermetically sealed unit now 
available) can be supplied to specifications. 


WUnitl Chanyfarmer Coy. 


NEW YORK 13, &. Y. 








La 


ALL PLANTS 





250 VARICK STREET 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16.6 ¥ CABLES: “ARLAB 


Pro 
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AUTO-LITE | 
Wire Gable 


When the requirements of your job call for the 
use of a wiring assembly, have one made that 
will meet your most exacting specifications. 
You can do this at Auto-Lite. The many years 
of experience behind the work of Auto-Lite en- 
gineers and research men in developing high 


PORT HURON, MICH. 


THE ELECTRIC AUTO-LITE COMPANY 








and low tension wire for all installations help 
them foresee your needs and prepare for them. 

For help on any wire problem, or for more in- 
formation about the Auto-Lite line of wire 
and cable that includes a full range of sizes, 
shapes and materials, write to 


SARNIA, ONT. 


Wire and Cable Division 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES — TUESDAY NIGHTS — NBC NETWORK 
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TIMERS 


TO CONTROL MOTORS. VALVES. SIGNALS, ETC.. PROVIDE 
AUTOMATIC OPERATION—INCREASE PRODUCTION—IMPROVE 


MOTOR DATA | ie 
No. 124 a ONE CYCLE RESET TIMERS 



























Single Interval Multiple Interval F 
Adujstable on Adjustable. P 
Dial. Bul. 286. Bul. 260. 














REPEAT CYCLE TIMERS | 











Single Circuit Multiple Circuit 
Dial Adjustment Cam Adjustment. 
ul. 265. Bul. 264. 


(LLY 














PM MOTOR 


Torque 3.5 in. oz. at 
4500 RPM 





EAGLE HAS A COMPLETE LINE TO PROVIDE TIMER BEST 
ADAPTED TO EACH APPLICATION. 


Unique in design and construction, 


nme FACIE SIGNAL CORPORATION 


selected for many applications having critical 206 20th St. MOLINE, ILLINOIS 
space and weight factors. Wound as a shunt 





motor, its output characteristics are adaptable 


for a wide variety of power requirements. 








t eit tb * am fit ELECTRICAL 






































ae ' Alnice field magnets 

Ne field losses 

Low starting current 
ata Reversible with change 

tri} of polarity 

oe ie 

- Low RF interference 











Armature windings 
PM MOTOR — 1310 varnish impregnated 
and baked 





Watts Output Int. (max.) | 11 
Torque at 7000 RPM 














lin. oz.) | 1 MECHANICAL 
Torque at 4500 RPM 
(in. oz.) a5 Completely enclosed 

Lock Torque lin. oz.) 6 Mounting in any position 
Volts Input (min.) 5 Alumi Diath 
Volts Input (max.) | 32 wrens eeeena 
Temperature Rise Int. 50°C Laminated pole pieces if your production is ane iad — nag ae = 
Weight Stainl tee! shaft outside firms, then a Wickes Simplex Portable Blueprinter 

eig 11 oz. ; aintess steel sha will solve your problem in a hurry. This speedy machine 
Shaft Diameter  (max.) .250 Rotation on ball bearings processes up to 48” per minute with a maximum width of 
Length less Shaft 2%," Ceinieatites wits 42”. For blueprints, Van Dykes or other special developing 
Sictat Cieuaates 11345" insuleted — processes. Mercury vapor tube heats up in 55 seconds. 


Requires no experience—your office girl can operate. Low 
initial cost. Uses a minimum of electricity. Prints sheets or 
continuous rolls. Requires very little space. Write for com- 


E1c@eR INe. 1501 W. Congress St., Chicago, U.S.A. plete iniormation to: 
DYNAMOTORS = D. C. MOTORS + POWER PLANTS + CONVERTERS WICKES BROTHERS « SAGINAW, MICHIGAN 


Export: Ad Auriema, 89 Broad $t., New York, U.S. A. Cable: Auriemo, New York 510 NORTH WATER STREET 








Propuct ENGINEERING — June. 1945 PR 








CUSTOM 
MOTOR | 
DESIGNS 
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This EEMCO motor was not selected out of 
a line of catalogued standard units because it 
happened to conform closely to work require- 
ments and installation conditions, but instead 
was designed from A to Z, from stator shell to 
double enclosed housing, to exactly fit its 
duties in every respect. 


Engineered and built for gun turret drive 
on certain Navy equipment, this 20-pound 
EEMCO d-c, continuous duty, double-en- 
closed motor delivers 21 hp. Integral gear 
reduction of 3.8 to | is provided, giving an 
output rpm of approximately 2400. Overload 
capacity is 150 per cent for 15 minutes. Motor 
can be wound for either 32 or 110 volt-d-c. 
The unit must be able to operate continuously 
while momentarily submerged in salt water. 
An internal fan cooling system is designed 
into the protective housing, with a built-in 
external fan forcing air over the heat exchang- 
er tubes of the internal cooling system. 

Prevention of damage from salt spray or 
corrosion are not marine problems exclusively. 
Industrial motor users also find many situa- 
tions making electric operation of blowers, 
pumps, winches, hoists and other equipment 
difficult — adverse moisture conditions — haz- 
ards of gasses and dust. The solution of such 
problems constitutes the principal part of 
EEMCO’s experience. 


FOR TRAINS 














J | 


FOR INDUSTRY 








FOR PETROLEUM & 
CHEMICAL INDUSTRIES 


Submit your problem jobs to EEMCO engineers 
— your needs may vary from motor applications 
in aircraft, to wind tunnel models, to submers- 
ible pump units, to gearing and control. Let 
EEMCO give you motors tailored to the job — 
for maximum work plus maximum economy. 


There's still time to get your name in for ‘‘Custom 
Built Motors for a World of Needs’’, a limited edi- 
E Mi oO tion catalog distributed only on written request. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard + Los Angeles 16, California 
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THE TRIED AND PROVED 
SMALL MOTORS ... FOR 
INBUILT APPLICATIONS 


K-C MOTORS—tfurnishing in-built power—have 
demonstrated the correctness of their inherent 
features of design and construction. Performance 
in terms of high efficiency and freedom from 
maintenance and attention has provided engineers with a yard- 


stick by which motor value can be convincingly measured. K-C Three-phase motors—for 
In planning the things to be made when the war job is completed, 4 continuous duty operation: * 


in considering product improvement to meet post war competition Ya. % and | H.P. 1725 R.P.M 
—it will be to your advantage to remember that K-C small motors 
can play a big part in reducing power costs. 


KINGSTON-CONLEY ELECTRIC CO. 


86 BROOK AVE., NORTH PLAINFIELD, N. J. 


and single phase to % H.P 











SWITCHES.. i 


STANDARD OR ) (ce ae 


SPECIFICATION | Smtns" SSRI ilieemceesammng | Som: 
.. SPELL Wap t=: @ 
.SATISFACTION IF Sf SS 


-SPECIFIED FROM 


(bee Merwee. 3. 


QUALITY ELECTRICAL AUTOMOTIVE EQUIPMENT 
$4 OLD COLONY AVENUE, SOUTH BOSTON 27, MASS. 
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Nek > EAL/VASTER 


7] BALL BEARING UNITS 


An Exclusive Combination of Features 





That Assures Performance Satisfaction 


SealMaster units appeal to the engineer responsible for the de- 
sign of new equipment and the redesign of old... the exclusive 
combination of features insures mechanical success .. . the well 


Flange Cartridge Take-Up Unit tailored lines enhance the appearance of any machine. 
Unit ) 


Permanently Sealed—the patented centrifugal seal keeps out 


dirt .. . retains lubricant . .. reduces maintenance. 


Self-Aligning— Misalignment of the shaft cannot distort or 
reduce effectiveness of the seal. 


Pre-Lubricated—Every SealMaster is delivered ready for 
immediate use. 


Quiet Operation— The combination of SealMaster features 
insures unusually quiet operation. 


No Outer Race Rotation—The patented locking pin 


Cartridge Unit — . . . 
prevents outer race from rotating and wearing housing. 


Flange Unit 


Catalog 845 contains design data, dimensions and load 
ratings on all types of SealMaster Ball Bearing Units. 


STEPHENS-ADAMSON 


RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. ANGELES, CALIF. x BELLEVILLE, ONT 


Factory Representatives and Dealers 
in AAU Principal Cities 






























DES : ENS 


Chace Manganese Alloy No. 772 affords 


a unique combination of engineering 



















properties that opens the way to many 


better-designed post-war products. 


Briefly, those properties are: an electrical 
resistivity 60% higher than most com- 
monly used alloys ...a temperature co- 
efficient of expansion higher than that 
of any other strong alloy ...a thermal 
conductivity only 2% that of copper... 
such strength and ductility that it can 
readily be machined, stamped, drawn, 


flanged, or extruded. 


Chace Alloy No. 772 is ideally suited for 
low temperature resistor applications 


. . for the reduction of heat losses. 


Chace Alloy No. 772 is being produced 
in sheets, strips and rods. Bulletin No. 
A-942—detailing physical properties and 
suggesting applications—is yours for the 
on 


Sw CHACE co 


Thermostatic Kees s and So al Alloys 
1607 BEARD AVE + DETROIT 9, MICH. 











on 











7 AUTOMATIC 


Machine Builders everywhere have 
adopted TRICO Automatic 
OILERS as standard equipment on 
their present and post-war prod- 
ucts. They KNOW that TRICO 
OILERS offer added sales features 


such as 





* Thorough bearing protection 


* Visible oil supply eames 
* No down-time for hand oiling 
Glass Sete : Level 
Constant evel * Saving in labor—power—tubricants 
® Maximum machine life 


* Su li da pp 

* increased production 

© Less fire and accident hazards 
* increased prestige 





Insure dependable lubrication of 
your equipment after it leaves your 
plantand safeguard your customers’ 


' costly improvement ; Que 














INSTALL 
TRICO OILERS 
Loose Pulley Write for Catalog Therma! 
TRICO FUSE MFG. CO. Milwaukee, Wis. 








‘CAFETERIA on WHEELS | 


is THERMOSWITCH equipped! 








Temperature control — maintained by 


Fenwal THERMOSWITCHES — keeps food piping 


hot and flavorful in mobile food containers such as 
that pictured here. If you manufacture a product 
* requiring controlled temperature, investigate Fenwal 


THERMOSWITCHES! 














ff t(uncorrpoRateod 
cs | ay ray, ASHLAND - MASS. 
ERRIERNORRRRERE 2s: SeRRRERNONNER 
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Try Ancrican 


FLEXIBLE METAL 
HOSE and TUBING 


WOULD YOU LIKE to make your product more con- 

venient, safe or economical to install or operate? 
Then look into the possibilities offered by 

American Flexible Metal Hose and Tubing. 

Sturdy, leakproof connections of this material 
have improved literally thousands of types of 
products and equipment... from heavy machin- 
ery to small accessories. Illustrated are three ex- 
amples ... on each, flexible metal tubing is used 
to excellent advantage, yet for an entirely differ- 
ent purpose. 

Find out where flexible connections in your 
product or equipment could better compensate for 
movement of parts, vibration and misalignment 
...or where gases, liquids or steam could be con- 
veyed more easily or safely. 

Flexible metal assemblies are usually easy to 
order and install. If your needs are unusual, our 


Technical Department can probably help. 


AMERICAN METAL HOSE BRANCH 
OF THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
Im Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont, 


Keep Faith With Your Fighters and Yourself! 
Buy War Bonds for Keeps 


Looking for ways to improve your Product? 


American lela flote 
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FLEXIBLE EXTENSION 

FOR INHALATOR | 
Through use of American 4 
Flexible Metal Tubing on ' 
this medical appliance, the 
vapor stream is directed as i 
desired without moving the 
whole unit. 


PROTECTING X-RAY MACHINE CABLE 


Interlocked Stainless Flexible Metal Hose used to rein- 
force end of electric cable and prevent wiring failure. 





BOILER—"HEADER HEATER” CONNECTIONS 


Installation made quickly and easily through use of 
American Seamless Flexible Bronze Tubing connections. 
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QUICK-LOCK 


Only initial loads are carried by 
helical spring. Increased loads 
are taken by solid supports, as- 
suring minimum deflection. 
90% rotation locks or unlocks 
fastener. Sttd is self-ejecting 
when unlocked. No special tools 
required for stud installation. 





Standard studs can be used with air and 
water tight receptacle assemblies. Handles 
large range of material thicknesses by vary- 
ing depth of receptacle-installation dimple. 








Pes 


SPRING-LOCK 


An inexpensive one-piece 
fastener—simple to install, 
self-adjusting for various 
thicknesses. Locks and un- 
locks with a quarter-turn in 
a 90° clockwise rotation. Can 
be permanently installed for 
use as a blind rivet. 


Inserting 



















; Fastener 
il 
HOW SIMPLE 











Safety Ring in un- 
locked position on long 
thread. Serrations on 
the bolt threads can be 
cut by a simple broach- 
ing operation on a pro- 
duction basis in a frac- 
tion of the time it takes 
to drill a cotter pin hole. 


LOCK NUT 


Double Duty Safety Nut— 
Lock Nut and Stop Nut. 


AS A LOCK NUT. One end of 
safety ring engages nearest 
serration on bolt thread. 
With 7 serrations there are 
14 locking positions per rev- 
olution. 






i i ill be glad 
—- Write for samples of Simmons Fasteners or call in a Simmons Engineer. = - g 
to help you to adapt any of these principles to your particular application. 
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SOLVES YOUR PROBLEM 





Adjustable fast- 
ener, using one 
stud and one ad- 
justable recep- 
tacle fastens ma- 
terial thickness- 
es ranging from 
1/32” to 5/16”. 
By reversing 
flange, increased 
range 5/16” to 
3/4” can be ob- 
tained. 


Oval-Head Stud and Plate-Type Re- 
ceptacle. Plate-type is interchange- 
able with all standard A-N Recep- 
tacles. No special tools required. 


















Tapered principle is particularly val- 
uable in assembling curved sheets 
such as engine cowlings. 





Applying a= puts initial twist | turn locks Fas- 


in spring 


| Another quarter 


| tener in place 


AS A STOP NUT. Can be used without 


serrated thread, providing close ad- One Safety Nut for all purposes. Assures 
justment. When nut is tightened and tion, ends of ring bite into thread, highest degree of permanence and 
safety ring snapped in locked posi- providing stops for nut. safety—reduces assembly time. 


U.S. AND FOREIGN PATENTS APPLIED FOR 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION - 1751 NORTH BROADWAY, ALBANY 1, N.Y. 
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@ Modern metals helped make possible the success 
of modern cold-working methods of bolt produc- 
tion. Cold-working methods themselves contribute 
to the final result in a stronger product held to closer 
tolerances and with a finer finish. 


Cold-forging (upsetting) produces smoothness of 
contour and symmetry of grain flow in the upset 
section—the head of the bolt. Rolled threading 
produces smoothness of thread form, and insures 
smoothness of surface and freedom from the weak- 
ening effects of tears and fractures in the threaded 
section. Finally, cold-working in all these phases 
produces smoothness and uniformity in dimen- 
sional control and finish on a2 production basis. 


Microscopic examination reveals that surfaces of 
parts which have been cold-worked by upsetting, 
extruding and rolling of threads are less susceptible 
to fatigue cracks than surfaces formed by other 
methods which are commonly used. In the modern 
heat treated fastening it is important to reduce 
“notch sensitivity’ (occurring at threaded section), 
since heating and quenching opens tears and fiss- 
ures and sets up stresses and chills which shorten 
the life of the fastening. Similarly, on plated prod- 
ucts tears and fissures cause unequal deposits of 
plating, and consequent unequal fits and distribu- 
tion of force on the threads and head. Cold rolling 
produces round radii of thread roots, and tests 
show that these rounded radii imcrease fatigue 
strength up to 150%! 


The increase in strength of the headed and threaded 
part by cold-working enables our customers to use 
lighter, stronger parts—which further strengthens 
their own product and reduces their costs. Addi- 
tional savings result from the use of round wire 
instead of cold drawn bar stock, a much higher rate 
of production, and virtual elimination of wasted 
stock in the form of chips and turnings, 


Lamson engineers have the “know-how” —and will 
gladly talk over your fastening problems and dis- 







IN THE EXCELLENCE AND UNIFORMITY 
OF ITS COLD FORGED PRODUCTS MADE 
BY THE MOST MODERN METHODS... 


a4 : : 3 2 
eo Py . . et ee 


COTTERS:~- CAP SCREWS :: SPECIALS 
Your Jobber Stocks the Lam 





cuss the possibilities of your use of cold-forged 
products for the benefits mentioned previously. 
No obligation is involved when we talk it over. 

THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 





elie + 


“BOLTS, NUTS & SCREWS”—1944 REVISION. Cloth bound. Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 

“BOLTS ARE IMPORTANT!" — 24-page booklet of currently useful informa- 
tion for buyers of headed and threaded products, and describing Lamson 
& Sessions’ specialty fastenings which have wide industrial applications 
—now, and in the post-war period. Sent gratis. 

“THE LAMSON BLUE BOOK" —is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. Sent gratis. 

“SIMPLIFIED STOCK LIST’’— Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


Please send us [] Lamson Blue Book 
0D) Bolts are Important! 
Send information on [] Cap Screws and Set Screws 
0 Bolts (1) Machine Screws 
0) CP,HP,SF Nuts ({ Lock-washer Screws 





Name of Individual 
Employed by (Name of Company) 


Street Address 


City and State No. Ly Copyright 1945—The Lamson & 





son Line 


i i Seta 











THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street + Cleveland 2, Ohio 
(C] Bolts, Nuts and Screws ($1.00) 

0 Simplified Stock Sizes 
[) Cotters 


(1) Lamson Lock Nuts 
C) Self-Tapping Screws 


litle or Kind of W ork 












al 


Man’s Genius for making things is 
limited only by the physical properties of 





MR. ENGINEER... Here’s a .s7/7zs Lifesaver 


It is a tough, flexible, molded chrome tanned leather 
diaphragm specially made to meet exact specifications. 
This diaphragm is in contact with heavy gear lubricant 
on one side and mud, dirt and water on the other. It 
performs the job of absolutely sealing the final drive 
case of track-type tractors, retaining the lubricant and 
keeping out all detrimental foreign substances like dirt, 
water or mud. The tractors which are equipped with 
these Sirvis diaphragms are essential to army logistics 
and each diaphragm is a lifesaver for the tractor. It 
protects both the power unit and the steering equip- 
ment. That is why it was so carefully made to special 
design requirements, from tough, flexible, high-tensile 
leather, tanned and treated by special Sirvis processes 
and manufactured under rigid laboratory controlled 
conditions. And, all this is characteristic of every Sirvis 
leather product. 


If mechanical protection is your problem, draw upon 
Chicago Rawhide’s unparalleled reservoir of 66 years’ 
experience in specialized engineering. If you require 


140 





unusual precision, resilience, long service or resistance 
to pressure, shock or vibration in packings, washers, 
gaskets or couplings . . . Chicago Rawhide research can 
develop the properties you need, and careful production 
control can assure the most exact processing. For pre 
cision performance, specify Sirvis mechanical leather. 


MECHANICAL LEATHER 
A Product of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 
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... and definitely so when applied to grinding-wheel 
forms. Dressing and repeating that form within an 
accuracy of .0001”—simple and rapid conversion to 
other jobs—eliminating time-wasting adjustments 
on the diamond post—these are items that can loom 
large in production costs. Reducing these costs and 
improving the form dressing is the prime object of 
the VINCO B-1 DRESSER (angle tangent to radius). 
Precision built—reliable year-in and year-out, and 
adaptable to nearly every type of grinder. Write for 
more detailed information. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 


it 





VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 





Semi-Automatic Hydraulic Spline and Gear Grinder « Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 







¢ Index Plates « Precision Vises ¢ Sine Bars « Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages « Thread 
“Plugs, Rings and Setting Plug Gages « Spur and Helical Master Gears * Munition Gages « Propeller Hub Gages « Built-up and Special Gages « Gear 


Rolling Fixtures ¢ Spline and Index Fixtures * Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development 
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THIN OR THICK...TO BURN OR STICK... 
This Pump Will Handle It and Cut Your Costs 





Sliding piston action of Yale & Towne TRI-ROTOR TRI-ROTOR Pumps are used successfully in trans- 
Pump gives longer life in handling volatile liquids ferring high viscosity materials such as-— molasses, 
such as aviation gasoline. glue, etc. 








Gives You Positive Handling of a Piston Pump 
with Power Economy of a Rotary Pump 








Smoother pumping... more economical pumping... are what you get with 
Yale & Towne’s Tri-Rotor Pump. This low pressure positive displacement 
pump gives highest volumetric efficiency when handling either thin or 
viscous liquid. These pumps do not chew, foam, heat or aerate the material 
being handled. Sizes from 5SGPM to 200GPM. ~ A PISTON 


Only 3 moving parts — minimum maintenance — low operating cost. 


ese exclusive features are optional and interchangeable: Variable ume 
Thes lusive features ar t land interchangeable: Variable Volum 


Control, Manual Flow Control, Integral Relief Valve or Solid Head. 











Wire or air mail your requirements (present or post-war) to Pump Division, 
THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. S. A. 


AVAILABLE NOW Increased facilities and the latest manufacturing methods permit our 
TRADE MARK making prompt deliveries of pumping units on orders carrying properly executed priority 
certifications. (There may be a short delay when electric motors are required), 


C Alcohol Fish Oil Cj Lacquer Shortening 
The Caustics Gasoline | Liquid Soap (J Silicate of Soda 
PUMP DIVISION OF Yale & Towne Chocolate () Glucose -) Molasses C Solvents 


TRI-ROTOR Coolants Grease Oils () Starch 
THE YALE & TOWNE MFG. CO. | Pumpicnce Cor Siup nk c Paint 5 Vernis 
: Edible Oils Jam ) Propane C) Viscose 
| in use pumping 
Stamford, Conn., U.S. A. nie ancien : 
Representatives in Major Cities as these (check NAME 
application . aan 
Makers of the famous Lines of Locks, which interests COMPANY 


Hardware, Hoists and Industrial Trucks ites CITY STATE 
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SAGINAW 


| Oall-beaing | 


SCREW AND NUT 








je fae eee - 
Piel hs vee ae 


Ware’ UNLIMITe 









The revolutionary Saginaw Recirculating Ball-Bearing 
Screw and Nut, with its friction-free operation, permits 
unlimited applications in the industrial, automotive, domes- 
tic and aeronautical fields. The rolling balls inserted 
between the threads of the nut and the screw boost actuating 
efficiency to more than 90 per cent. 


Wherever there is a problem of elevating or lowering, 
opening or closing, expanding or contracting, or wherever 
there is reciprocating motion, the Saginaw Ball-Bearing 
Screw and Nut can aid in making operation easier. 


It can be successfully applied to raising a convertible auto- 
mobile top or lowering a car window; it can make operation 
of an auto jack an effortless task; it can be used in a garage 
hoist, or to tilt a dump truck body. In the industrial field 
it can be applied to a milling machine or lathe as a lead 
screw, a jack or a control mechanism. Freedom from fric- 
tion permits greater speeds without excessive heat gen- 
eration... permits saving in the weight of motor drive and 
horsepower required. Operation cost can be reduced as 
much as two-thirds. 






Years of experimentation in the development of the recir- 





culating ball-bearing steering gear for automobiles lie hing rc mee Gaeeiyies 
‘ i Peeot ° eo ° on your company 
| behind the perfection of the Saginaw Ball-Bearing Screw rennet. Gan. Ok 
and Nut. There may be an application in your products. PE-6, Saginaw Steer- 
viee Our engineering department will be pleased to give your ee 
problem special attention. ae ee 


KEEP BUYING WAR BONDS 


ee 


Saginaw Steerin g Gear 


DIVISION, fe} 3137 ae ekge) t-mee) i te): 7 sale), x SAGINAW, MICHIGAN. 






MANUFACTURER OF STEERING GEAR ASSEMBLIES, STEERING LINKAGE ASSEMBLIES, 
UNIVERSAL JOINTS AND PROPELLER SHAFTS, DIESEL ENGINE AND AIRCRAFT PARTS. 


| 
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DEPEND ON CRANE... WHEN IT’S 
PIPING EQUIPMENT YOU NEED 


ONE SOURCE OF SUPPLY + ONE RESPONSIBILITY FOR ALL PARTS e ONE STANDARD OF QUALITY 
Boiler control system for regulating dampers 
To keep piping at its best, to simplify ; 
and speed up deferred replacements— 
call on the Crane line. You choose 
from the world’s greatest selection of 
piping materials—in brass, iron and , 
steel. One source—your Crane 
Branch or Wholesaler—supplies on 
one order all your requirements. Every 
part is uniform in quality, backed bya 
single responsibility. Your whole task 
from ordering of parts to installing 
them is simplified—and at the same 
time you are benefiting by Crane Co.’s 
90-year leadership in the field of pip- 
ing materials. Below is an example of 
Crane complete lines—in Standard 
Iron Body Wedge Gate Valves. 









































































The | 
neve 
whe! 

— ' The 
SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate Ora 
Valves with Brass trim are recommended for steam, water or oil lines; K 
all-iron valves for oil, gas or fluids that corrode brass but not iron. miro 
Made in O.S.&Y. and Non-rising Stem patterns. part 
opel 
Working Pressures ; 
Screwed or flanged end valves Hub end valves a 
Size of Valve Saturated Cold water, oil or Cold water or gas, rolle 
Steam gas, non-shock non-shock 
2 to 12 in. 125 pounds 200 pounds 200 pounds 
14 & 16 in. 125 pounds 150 pounds 150 pounds 
18 to 24 in. aa 150 pounds 150 pounds 
*For steam lines larger than 16-in., Crane 150 pound Cast Steel Gate Valves are recommended. 
(For sizes under 2 in., use Crane Clamp Gate Valves.) 
CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. « Branches and Wholesalers Serving All Industrial Areas 





( ) FR A\IN| «@ VALVES - FITTINGS - PIPE 
PLUMBING - HEATING - PUMPS 
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ROI 





ORANGE 


ROLLER BUSHINGS 


The rugged overload capacity of Orange Roller Bushings has 
never been demonstrated better than in war equipment, 
where “rated” capacity means little under stress of battle. 


The high load-carrying capacity in small space provided by 
Orange Roller Bushings, gives you the answer wherever 
anti-friction protection is needed on rotating or oscillating 
parts. And with it—assurance of smooth, quiet, long-life 
operation because these precision bearings have closer 
internal running clearances, thus maintain trye alignment of 
rollers with highly finished raceways. 


Orange Roller Bushings are made 
in a full range of sizes and types. 
Consult our engineers on any bearing Orange Roller Bearing Co., Inc., PE. 
application. Orange, N. J. 


Please send me your Roller Bushing Data Book 


Name wee Title wailed 


SS ee 


Company... : : 
| 
I 
i 


ne Ree 
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eS iy quipped to Serve the 
eb ty with | 


> ACME ALUMINUM CASTINGS! 


76% of the plants answering a recent materials survey said 
they use aluminum in some form in their normal products— 
and a large percentage of them indicated they expect to in- 
crease their use of this light weight, corrosion resistant metal. mi 


th 


Since Acme was founded over a quarter of a century ago, ru 
it has steadily expanded its service to meet the advancing ha 
needs of the metal-working industry. of 

Today Acme facilities for the production of aluminum cast- 
ings by the permanent mold process represent the very latest 
developments in technique and equipment. Acme assumes the pre 
responsibility for all steps in production. Acme makes the uf; 
pattern; Acme makes the mold; Acme pours the metal. You an 
can rely upon Acme Permanent Mold Castings for accuracy, 
for uniformity, for outstanding quality. 

The advantages offered by Acme Permanent Mold Alumi- 





num Castings may help you to lower costs; to improve produc- 
tion. Our engineers will be glad to submit recommendations. 
~ 

i Send for 44-page, fully illustrated book 

2 ’ ’ 

GET THE COMPLETE \- showing how Acme is organized and equipped 
ACME STORY § to supply your castings needs and to render 


? : =e 
complete service to the metal-working industry. 
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The Standard Products Co., manufacturers of 
thermo-plastics, thermo-setting plastics, molded 
mechanical rubber goods, metal stampings, glass 
run window channel, munitions and automobile 
hardware, have compiled a comprehensive brochure 
of their diversified manufacturing. 


The new Standard Products Co. Catalogue is 
profusely illustrated and offers many ideas to man- 
ufacturers in the use of plastics, steel stampings, 
and molded rubber. 





THE oTANOARD PRODUCTS COMPANY 


General Offices and Research Laboratory 
505 Boulevard Bldg. , Woodward Ave. at E. Grand Bivd. ° Detroit 2, Mich. 
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Modern industry and modern transportation alike depend on 
controlled circulation of vital fluids . . . oil, gases, water, steam. 
For these arterial systems, Barco Flexible Joints have provided 
necessary protection for over 


' 30 years... guarding these 
meehanical “life-lines” against vibration and shock. ..com- 
pensating for contraction and expansion. For complete infor- 
mation, write to Barco Manufacturing Company, Not Ine.. 
1827 Winnemac Avenue, Chicago 40, Illinois. In Canada: The 
Llolden Co., Ltd., Montreal, Canada. 


BA RCO FLEXIBLE JO 


THE FREE ENTERPRISE SYSTEM IS THE SALVATION OF AMERICAN BUSINESS 


‘*MOVE IN 


PRODUCT 


Not just a swivel 
joint...but a com- 
- ‘. 


bination of a swivel 
and ball joint with 
rotary motion and 
responsive move- 
ment through every 
angle. 


DIRECTION “’ 
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VARD hydraulic actuating cylinders, rugged 
yet light in weight, are highly praised by veteran 
combat pilots. Under all conditions experienced 


by fighter planes, the merit of these units has 
been proven. 


VARD hydraulic controls provide a high value 
of power to weight ratio. All critical parts are 
heat-treated, ground, lapped and polished to 
assure dependable life in service. 


VARD INC. is equipped to manufacture hy- 
draulic valves and cylinders to the most exact- 
ing requirements. VARD engineering knowledge 
improves design, increases strength . . . saves 
weight. 


ARD inc. 


a ee 

















CHECKED] & 





271 








PART NUM 











MITER GEAR UNITS 





Boston Gear Standard miter gear units provide an efficient and compact means of transmitting motion at 
the same speed through right angles (around corners) and are furnished in sizes to convey 3/, to 12 horse- 
power at 1200 R.P.M. Further, they can be supplied with the shaft projection vertically up or down or 
horizontally on three sides and, in addition, the base can be assembled on the unit for ceiling, side wall or 
horizontal mounting. These miter gear units are oil tight, they are equipped with case hardened steel 
spiral miter gears, and all shafts are mounted on ball bearings. 


Any of the following authorized distributors and direct company branches will be pleased to give you 
complete specifications and prices of these Boston Gear Standard miter gear units: 


AKRON, OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., Ine. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J. M, Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Ilawley Hardware Co. 
BROOKLYN, NEW YORK 
. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTHCAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILLINOIS 
Kerry Bearing Co. 
Boston Gear Works, Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment 
Company 
CINCINNATI, OHIO 
Queen City Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co. 


. 


DALLAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, IOWA 
Standard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Ine. 
HARTFORD, CONNECTICU' 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
onnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS. TENNESSEF 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 


Western Iron Stores Co. 


ee MINNESOTA 
Duncan Co. 

NASHVILLE , TENNESSEE 
Keith, Simmons Co., Inc. 

NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 

NEW BRITAIN, CONNECTICU! 
Smith & Klebes, Inc. 

NEW HAVEN, CONNECTICUT 
C. 8. Mersick & Co. 

NEW ORLEANS, LOUISIANA 
R. J. Tricon Co. 

NEW YORK, NEW YORK 
Morris Abrams, Inc. 
L. C. Biglow & Co., Inc. 

Boston Gear Works, Inc. (Branch) 
Bronx Hardware & Supply Co. 
NORTH QUINCY, MASS. a’ 
Boston Gear Works, Inc. \ Office 

OAKLAND, CALIFORNIA 
Cc. W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear — Inc. (Branch) 
Maddock & (¢ 
PITTSBURGH, “‘PENNSY LVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Co. 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
RICHMOND, VIRG ~ 
Apex Machine Mfg. 
ROE: HESTER, NEW vORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


SF. va MINNESOTA 
R. C. Duncan Co. 
vag: FRANC ISCO, CALIFORNIA 
. W. Marwedel 
SE AT rLE, WASHINGTON 
Cragin & Co 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., In 
SPRINGFIELD, M ASSAC HU SETTS 
Boston Gear Works, Inc. (Sls Ofc) 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
rOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sis Ofc) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
» W. M. Steele Co. 


ee. & ® 
CANADA, MONTREAL 
Renold Coventry, Ltd. 
CANADA, TORONTO 
Renold Coventry, Ltd. 
CANADA, VANCOUVER 
Renold Coventry, Lid. 


BOSTON GEAR 
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Sizes for 3/16" 
to 1° cable 
Tightly swaged\— 
Give foul-free surface 


Straight shank 


'Relolo Mt Maelddl-toRolanel 

rect line from cable, 

Precision forged prevents slipping 
of alloy steel iz 


ra Ample radius 


Finished point 


TileleliaMlitile (Meili a lela) 


ESTABLISHED 
1922 


POULSEN A NARDON, INC. 


Terminal Box 2398 e Los Angeles 54, California 
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Brad Ieote Gears 
























Brad Foote Aircraft Gears and special made 
parts, precision cut to extreme limits, backed up 
by over 40 years experience will meet the mass 
production peace time demands of industry. 
Expert material selection and close control in every 
operation, experienced heat treat personnel, 
constant inspection and thoroughly modern equip- 
ment will bring your gears and parts through— 
finished exactly as you plan them—ready to 
perform. 

Brad Foote machine drives are manufactured with 
the same extreme care that characterizes our 
Aircraft gears and parts. There is a Brad Foote 
Speed Reducer to meet every requirement. 
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The ‘‘nervous’’ system and the 
circulation system of a Diesel 
power plant depend on tubing, 
with suitable fittings and 
valves. 

Without the tubing installa- 
tion, the engine can’t run. And 
that’s true of many other im- 
portant kinds of machines. 

Designing and building tub- 
ing installations, and making 
their valves and fittings, has 
been a Parker job for more than 
twenty years. We call it Fluid 
Power Engineering. 

Parker is ready to supply you 
with hundreds of types of 
valves and fittings—all pre- 
cision-built to precise specifi- 
cations. Or with completely 
fabricated tubing jobs, ready 
to install. 
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And our Fluid Power Engi- 
neers are ready to work with 
you on plans and designs, with 
plenty of knowledge and broad 
experience to draw from. 

Parker-Engineered tubing 
systems provide you with 
streamlined flow, to conserve 
power and lessen pressure drop 
—with compactness and neat- 
ness—with ease of access for 
service and maintenance—and 
with complete protection 


PAR 


against leakage, even under 
conditions of high pressure, 
vibration and abuse. 

This complete service, or any 
part of it, is yours to com- 
mand, for improving present 
products or in planning for the 
future. 

For more information, or for 
the service of a Parker Fluid 
Power Engineer, write to The 
Parker Appliance Co., 17325 
Euclid Ave., Cleveland 12, O. 


KER 
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for Corn Pickers? 





@) THAT'S EASY! Rex Z-Metal chain belts have greater 
resistance to the corrosive and abrasive operating con- 
ditions of farm machinery service. Neither rain, nor 
mud, nor dust, nor heat will easily destroy their oper- 
ating efficiency. 



















@® ON THIS CORN PICKER, for example, 


Rex Z-Metal chains are used for 
many driving and conveying func- 
tions. The ability of Z-Metal chain 
belts to retain their pitch under 
severe shock loads and strains makes 
them ideal for the intricate opera- 
tions involved. Their high strength, 
uniformity, toughness, resistance to 
corrosion and abrasion make them 
the “pick” for corn pickers, other 
agricultural implements, food 
processing and many other types 
of machines. 









(3) WHAT MAKES Z-METAL SO TOUGH? Here's the secret! 


Z-Metal has a matrix of ductile iron with spheroidal 
particles of iron carbide uniformly distributed through- 
out, as shown in this photo-micrograph (200 times mag- 
nification). This spheroidized structure insures the uni- 
form high strength of Rex Z-Metal chain belts. 















* + * 











Rex 2-Metal chain belts are the answer to many drive and 
conveyor problems involving heavy loads or corrosive condi- 
tions. The Rex Man will be glad to help you with your chain 
belt application problems. For complete information on Rex 


CHAIN BELTS 
Z-Metal chain belts write for your copy of Bulletin No. 437 


Address Chain Belt Company, 1715 West Bruce Street, Mil- Manufactured in every available type for the positive transmission 
waukee 4, Wisconsin. 







of power, timing of operations and conveying of materials 


CHAIN BELT COMPANY OF MILWAUKEE f 


ransmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin © Baldwin-Duckworth Division, Springfield 2, Massachusetts 
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a—— THE TUBE IS THE HEART OF THE HOSE—INSIST UPON ITS BEING MADE OF Kpraaset een 





For maximum dependability in hydraulically operated mechanisms, 
designers select Resistoflex flexible hose. Its compar tube is com- 
pletely and permanently immune to the action of all hydraulic 
fluids. The tube cannot rot or slough off to clog the mechanism... 


cannot shrink in inner diameter to choke off the flow of fluid. 


With its integrally: braided fabric reenforcement and tough 
outer cover, Resistoflex hydraulic hose takes knocks and bumps; 


withstands vibration, torsion, and continual flexing, year after 





year. Write for full details. 


RESISTOFLEX 








RESISTOFLEX CORPORATION, BELLEVILLE 9, N. 





June. 1945 — 



























THE PROBLEM 


--AND DODGE 
SETTLED IT 


Destructive dust, working its abrasive havoc inside bearings, has been one of in- 
dustry’s toughest problems—especially in steel mills, foundries, cement, gypsum, 
abrasives, roofing and similar plants. Dodge attacked this problem—and settled it— 
with the Dodge- inion Type C Bearing. Transmissioneering skill devised a seal 
which prevents seepage of abrasive ay to the polished surfaces of the bearing. 


Now, plants in which these destructive materials are encountered in the manu- 
facturing process can have a smooth flow of power, with a minimum of mainte- 
nance. Dodge-Timken Type C Bearings may be literally buried in abrasive dust, 
yet they operate efficiently, under heavy loads and at high speeds. 

Dodge-Timken Type C Bearings are assembled, lubricated and adjusted 
the factory. They are available in 
distributor’s stocks. Call the Dodge i ct ee De 
Transmissioneer in your territory Pl 
information about these and other new 





There are 210 Dodge 
factory graduate Trans- 
missioneers, located in 








principal cities, to show 
you new and better ways 
of transmitting powe 


developments i in power transmission 
equipment, to help increase produc- 
tion efficiency and lower power costs. 
DODGE MANUFACTURING CORPORATION 
MIS HAWAKA “ INDIANA 


-" DODGE 


MISHAWAKA 


Sign of the Dodge 
Transmissionee? 


TRANSMISSIONEERED MEANS ADVANCED DESIGN IN POWER DRIVES 






DODGE ROLLING BEARINGS 





THE 30,000 HOUR LINE 
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dust, L 
ORD’S contribution to the remarkable 
i a success of ‘‘B-29” long range bombing is the Lord 


RS-40F Dynafocal Suspension. These assemblies 
harness over 8,000 horsepower from the four 
y Dodg W right Cyclone Engines powering the Army ‘““B-29 
e Trans- Super Fortress’. Essential to the operation of the 
poston ‘‘B-29”, the RS-40F Dynafocal Assembly affords a 

resilient means of attaching the engine to the 
airframe, protecting the plane, precision instru- 
ments and other auxiliary equipment, as well as 
the crew, from the destructive and fatiguing forces 
of vibration. 


tter ways 


gE power 


| Dodge 
donee Designed and developed by Lord, the RS-40F 

Dynafocal Assembly incorporates the combined 

use of rubber, steel and dural forgings, and compo 

bronze bearings, all integrated to effect an efficient, 

iT TAKES BONDED RUBBER Zn Sear 10 ABSORB VIBRATION’ 
Back the 7th 
RIVES Rie dine LORD MANUFACTURING COMPANY 
Buy More Bonds ERIE, PENNSYLVANIA 
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CLI 


i 


SHEAR TYPE 


Gouded Rubber 


TUBE FORM PLATE FORM 


flexible suspension, to fulfill the rigid vibration- 
control and load-carrying requirements. Only six 
sub-assemblies (RS-40F-SA) are required to attach 
a Wright Cyclone Power Plant and Propeller to 
the airframe, thus meeting the aircrafters’ challenge 
of weight saving. 


Thousands of various Dynafocal Suspensions 
and other types of Lord Mountings are used in all 
American combat planes for vibration control and 
isolation on engines, instrument panels and count- 
less instruments and auxiliary equipment. 

The “know-how” developed in meeting the 
critical problems involved in safeguarding the lives 
of our combat fliers will result in greater refinements 
of resilient mountings for the aircraft and other in- 
dustries, and for scientific applications in the future. 


Originators of Shear Type Bonded Rubber Mountings 







———— 
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SEND your 


BOLTING SPECIFICATIONS 
TO A SPECIALIST 





THM voy 


Erte has long been considered by 


In working closely with leading diesel manv- 


leading manufacturers of heavy equipment as facturers, Exexe has become well recognized 


their source for special bolts and studs made as the outstanding manufacturer of specials 


from high carbon and alloy steels. Quality, where high tensile strength and close tolerances 


rather than quantity, has always been stressed. are essential factors. 


Today, as well as tomorrow, you will find When high quality bolting is required, together 


diesels operating throughout the world assembled with lasting economy, you can depend on 


with Exmxe products, which contribute much to EERIE to furnish you the product which will 


dependable and efficient cperation at all times. meet your specifications. 
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You can save time and money—and get exactly 


what you want—by buying tanks, cylinders and 
pressure vessels from Scaife. Naturally, yo 

have rigid specifications that must be met—and 
you insist on absolute dependability and reli- 
ability. Scaife can give you these qualities, and 
perhaps suggest changes that will reduce costs, 


é 
: 
: 
. 
& 


jee 
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improve the product or otherwise’react to your 
advantage. 


We have had extensive experience in the 
design, manufacture and use of pressure vessels 
of many types. Make use of this experience by 
having Scaife make your pressure vessels. 


ompany 





siVE icon Op 
ciey/ “4, av im 


MORE LOAD —LONGER LIFE 


BALLS - BALL BEARINGS - ROLLER BEARINGS 


wine) OMA 


BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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There’s a vast difference in forgings, too! 


mmc 


k. NGINEERING 
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NE of Tube Turns’ tough wartime forging assignments 
involved a cylinder head and barrel unit for P.T. boat 
engines. The old forging weighed over 130 pounds. Tube 
Turns engineers produced this one in approximately normal 
forging tolerances above rough machined dimensions, weigh- 
ing slightly over 80 pounds. Fifty pounds of critical metal were 
saved, and much expensive—and precious—machining time. 
New forging production methods at Tube Turns make such 
savings available to all industry. If you are now at work on 
designs for the improvement of your present product, or fora 
wholly new product, you are invited to consult Tube Turns. 
Our engineering talent, our huge upset and mechanical press 
forging equipment and precision heat treating facilities have 
achieved remarkable results with steel and light metals. They 
are at your service. Write, without obligation, to Tube Turns 
(Inc. ), Louisville 1, Ky. 
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SOCKET SCREWS 


by HOLO-KROME 


Internal Wrenching! 


It's quick and positive! Designs are made more compact 
because of this better fastening method. Members to be 
fastened are reduced in size, fastening locations are closer to 
edges and corners, weight and space are saved. Production 


You can SAVE assembly lines move with more speed and efficiency. Indus- 
trial war production records prove Holo-Krome FIBRO 
WEIGHT, 


FORGED SOCKET SCREWS—the completely Cold Forged 
ALSO SPACE & Screws—to be the better fastening method. It's the Internal 


ASSEMBLY TIME Wrenching! . . . Your Industrial Supplies Distributor has the 


facts—ask him! 


THE HOLO-KROME SCREW CORP. 
Hire forged SOCKET SCREWS oe sacissie vecomene proven 
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Maximum physical properties . . . capable 
of withstanding the strains of heavy-duty 
service ...are assured in Ladish Forgings 
by the exacting metallurgical controls which 
safeguard quality at every step in the forg- 
ing procedure. 


Improved designs and greater stamina in 
vital parts can be obtained by use of drop 
forgings. 


Ladish engineers are available for consul- 
tation on your products. 








DROP FORGINGS UP TO 


2500 lbs. 








LADISH 


TO MARK PROGRESS 


DROP FORGE 


-UDAHY e@ WISCONSIN 


MILWAUKEE SUBURB 











FILEWORTHY FACTS 


ABOUT 





(Advertisement) 
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MICRO-PROCESSED 


MICRO-PROCESSED BERYLLIUM COPPER SOLENOID GUIDE 
OUTLASTS OTHER MATERIALS BY MORE THAN 10 101. 


Yale & Towne Reports 
No Service Failures After 
Standardizing on BeCuP 


Beryllium copper™? solenoid guide (il- 
lustrated with the complete assembly 
of which it is a part) was chosen over 
all other materials after exhaustive 
tests to obtain longer service life under 
the most severe operating conditions. 
The problem facing Yale & Towne was 
to find a non-magnetic material with 
sufficient wear resistance to withstand 
the file-like action of the solenoid core 
which rides in the guide without lubri- 
cation. 

The shape of the guide must be held 
to close tolerances since the core or 
plunger must ride entirely free, yet its 
motion must be guided accurately. 
Micro-processing provides the answers 
—the guides are formed from specially 
annealed .057” beryllium copper stock, 
and are then placed in heat treating 
fixtures which hold the exact required 
clearance during the hardening heat 
treatment. 

The best material previously avail-— 


BE CU™ HAS LOWEST DRIFT OF ALL 


SPRING MATERIALS 
DRIFT 





MICRO-PROCESSED 
GERYLLIUM COPPER 


WICKEL SILVER 


CARBON STEEL 


PHOSPHOR BRONZE 


STAINLESS STEEL 





os 10 15 20 

%e OF DEFLECTION 
When a spring is subjected to a steady 
load, its deflection gradually increases 
with time. This change is called “drift” 
(as distinguished from “creep” which 
is a similar phenomenon at elevated 
temperatures). Drift has a logarithmic 
relation with time, so that the drift 
measured for the first ten hours is 
equal to the drift for the next 100 
hours, etc. With sufficiently sensitive 
short-time measurements (described 
in column at right) drift over a long- 
time interval may be estimated with 
fair accuracy. Such tests show that 
beryllium copper can be heat-treated 
to have lower drift than any other 
spring alloy—an important factor in 

any calibrated spring application. 
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able failed after 200,000 operations of 
the magnetic brake of which the sole- 
noid is a part. No failure has been 
reported on the micro-processed beryl- 
lium copper guide after 3,000,000 op- 
erating cycles. The successful produc- 
tion of this solenoid guide which is used 
in the Yale & Towne Cable King wire 
rope electric hoist is a direct result of 
close collaboration between the staffs 
of Yale & Towne and Instrument Spe- 
cialties Company. This is another typi- 
cal example of the use of micro-proc- 
essed beryllium copper to improve a 
product Ww ‘ithout i ine reasing its cost. 


I$ BRUSH SPRING TOLERANCES — 





Special coiling equipment developed at 
I-S for micro-processing beryllium 
copper, delivers brush springs to much 
closer tolerances than obtainable with 
ordinary coilers. 


Standard Production Tolerances 


Outside Diameter 

Up to 1% in. 

% to \% in. : 
Load at specified length. . 
Number of coils.......... 


+ .002 

+.003 

+5 per cent 

+% (any length) 
I-S coiling machines are also de- 

signed to cover a wide range of sizes. 


Size Ranges 


Wire Size (any coil diameter).. .072 max. 
Coil Diameter (any wire size).. 2.0 max. 
Length (any wire size and coil 

RP er ere 10. max. 


The two brush springs shown here 
were made on the same machine and 
were produced to the following specifi- 
cations in large quantities. 

Small Spring Large Spring 


Wire Diameter .. .0071 + .0002 .0859 + .0007 
Coil Diameter ... .079 + .003 .577 + .004 
Test Length «ie 281 + .015 1.240 + .150 
en EOE scccess 1 25 ¢ oz. 1 Ib. 5 oz. 


We I-8 
SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 
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LITTLE FALLS, NEW JERSEY 








BERYLLIUM COPPER 








FROM THE I-S LABORATORY 


SET TEST DETERMINES SAFE WORKING 
LOADS OF FLAT SPRINGS 


By conventional methods, the determi- 
nation of safe working stresses in most 
flat springs is costly and time-consum- 
ing since design formulae are based on 
assumptions that seldom apply to an 
individual spring. 

Two alternatives are open: to over- 
design; or to employ a short-time op- 
erating test which serves as an accu- 
rate basis for predicting long-time 
performance. 

Obviously, the latter is preferable 
when, for example, it is required to 
test a spring designed to withstand one 
hundred million cycles, or, a spring re- 
quired to hold a load for one year with- 
out set. 

Several years of constant use at 
Instrument Specialties shows that set 
testing offers a rapid and highly accu- 
rate method of evaluating safe working 
loads. In this method a spring specimen 
is given a momentary load application 
and the set or failure to completely 
recover its initial free position is meas- 
ured. With sufficiently sensitive meas- 
uring equipment, such as the Carson 
Electronic Micrometer, set is found to 
increase directly with load up to a criti- 
cal stress, where further increases in 
load cause very rapid increases in set. 
Maximum safe load is then established 
in relationship to this critical stress. 

If the load is maintained for a period 
of time, drift takes place, i.e., the de- 
flection under load increases with time. 
After removing the load, recovery oc- 
curs at a slow rate. Set under momen- 
tary load is essentially permanent but 
some drift occurs even with a short 








- load time. Under standardized test 


conditions, however, drift can be elimi- 
nated as a variable. 

In practice, a spring specimen is 
mounted in the Electronic Micrometer, 
clamped in the same manner in which 
it will be used in scrvice. The free posi- 
tion is measured, the spring deflected 
to load position, and held for ten sec- 
onds. Then the load is removed and the 
set measured. For springs requiring 
high endurance, the set should be less 
than 4% of the load deflection. Safe 
limits for other service conditions may 
be higher depending on the function of 
the spring. Once the maximum set 
value is determined, this rapid test 
becomes an accurate non-destructive 
quality control method. 





LITCRATURE 


“Beryllium Goes to War” —I-S has 
reprinted, by courtesy of Fisher Scien- 
tific Company, an interesting discus- 
sion of the advances made by beryllium 
copper during the war period. A copy 
will be sent gladly upon request. 
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MR. DESIGNER 
we can help you specify the 


most effective drive 


Yes, it’s your brainchild. And it very likely) 
represents all of your firm’s background, your 
years of wartime production experience—new 
ideas—new materials—and the finest engineering! 

Yet, power, transmitted, is needed to bring it 
to life! 

And to make sure it lives the life you designed 
for it—pull up a chair and listen to the man from 
Dayton Rubber—the World’s Largest Manu- 
facturer of V-Belts. 

He’s a specialist in power transmission engineer- 


ing and can bring you the vast experience of 


Dayton Rubber. Do this and you'll safeguard 
the performance characteristics of your machine! 

And for future planning, Dayton’s experience 
can be a powerful tool in your hands. For with 


brings you complete data on fractional horsepower 


V-Belt drives. Helps you standardize on fewer | 
drives when laying out a large range of fractional i} f) f) 
horsepower machines. Write today for your copies. 





this experience available to you, better applica- 
tions of power may be developed—be tter designs 
may be created. 

So for new ideas in power transmission, for 
sound advice on your postwar models, call in your 
nearest Dayton Rubber Sales Engineer. You'll 
find he is a specialist, trained in V-Belt applica- 
tions. Let him “‘sit in” and bring to your planning 
conferences Dayton’s experience gained in years 
of successful applications of V-Belt drives in all 
types of machines throughout industry. 

As an added thought—your postwar customers 
will find Dayton Service—everywhere. 


THE DAYTON RUBBER MANUFACTURING CO/\PANY 
DAYTON 1, OHIO 
THE WORLD’S LARGEST MANUFACTURER OF V-BEiTS 





Two Dayton Catalogs Free To Design Engineers 


Catalog 280, a 384-page encyclopedia of V-Belt in- we 
formation, lists millions of drive combinations from (~ f) 
fractional to a thousand horsepower. Catalog 150 —_— 


TWE DAYTON euseeE MPG CO. 


THE MARK OF TECHNICAL EXCELLENCE IN SYNTHETIC RUBBER 
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CONTINUOUS-TOOTH 
HFRRINGBONE GEARS 
The continuous-tooth 30° helix angle 
herringbone gear with a backbone has 
many advantages and are produced in 
a size range from 1” to 60” in diameter, 
16 DP to 1/2 DP and up to an 18” face. 





HELICAL GEARS 
Made from 1 to 60 inches in diam- 
eter and from 24 DP to 1 1/2 DP. Our 
helical gear cutting department is 
capable and extensive. 











Established 1888 








(Straight tooth) made from 1 inch to 
60 inch in diameter and from 24 
DP to 3/4, DP. Precision made and of 


> POA TINIE 





‘FOR INDUSTRY 


D.O.JAMES gears are products of an organization with 
over 57 years of gear making experience. Our exten- 
sive and unexcelled gear cutting facilities enable us to 
capably handle modern industry’s gear requirements. 





SPIRAL BEVEL GEARS SPUR GEARS 
Cut in a size range from 1” to 30” Precision made gears. Ina very exten- 
in diameter. 24 DP to 1 2 DP. sive range from %” to 150” in diam- 
eter and 32 DP to % DP and up to 
30” face. 
WORM GEARS 


Gear teeth are generated on tangential 
feed hobbing machines by tapered and 
ground hobs. 
We make 
worm gears 
from 1” to 
100” in diam- 
eter and from 
24 DP to 1 DP. 


BEVEL GEARS 


highest quality. 


DOJAMES MANUFACTURING 
1140 W. MONROE STREET - CHICAGO, U. 
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Studious Inquiry 


at Falk Antedated ‘Modern 
Research”’ by Over 40 Years! 


When plastics from resins and magnesium from sea water were 


only a gleam in the eye of scientists, Falk research was “a going 
concern.” 


It was started forty-nine years ago! 


Today, more than ever before, Falk is involved in probing struc- 
tural mysteries through metallurgy and chemical analysis; in tear- 
ing apart the “fibers” of metals by mechanical testing; and in 
delving into the technologies of mechanical power transmission. 


—_~, ~~ ==. 


All of this studious inquiry was established Falk practice before the 
phrase “Modern Research” was born! 


lt is understandable why Falk is a good name in industry. 


For by this studious inquiry, Falk has contributed much to the art of 
its own industry, just as it has to its customers, its community, and its 
employes, by the maintenance of and adherence to a basically 
sound, intelligent, and equitable business policy. 


lt always pays to consult Falk! 





* FALK 
CONTRIBUTIONS 


... The first Falk research was ini- 
1896 tiated 49 years ago in a Chemical 
Laboratory devoted to the testing of “in- 
gredients of materials” used in the manufac- 
ture of Falk products. 


-+-Metallurgical research was 
1900 made a part of the Chemical Lab- 
oratory so that “Falk's foundry work included 
not only its art but also its science.” 


.--An old Falk catalog refers to 
1905 Falk research and describes “our 
own Chemical and Testing Laboratories which 
enable us to secure a complete record— 
microscopic, physical, and chemical—of all 
material used in our furnaces and of the 
resultant castings.” 


... Harold S. Falk, now President, 
1906 graduated from the University of 
Wisconsin, the first student of that school to 
major in metallurgy, stimulating further in- 
terest in the importance of research in the 
field of metal-working. 


... Falk designed and built its own 
191 0 gear hobbing machine in order to 
manufacture an improved type of herring- 
bone gear which Falk research had proved 
feasible. 


ny 


...Anextensive research program 
1927 of gear performance and capaci- 
ties was inaugurated. The findings, later pre- 
sented in an engineering paper, were sub- 
sequently found to possess widespread sig- 
nificance, moe me «iP 

..+ The first research program on 
1929 the Falk All-Steel Flexible Coupling 
was started, resulting in improved perform- 
ance and longer life. 


... The research on gear perform- 
1934 ance and capacities, started in 
1927, was brought to a conclusion and cul- 
minated in the Schmitter Rational Gear 
Formula, now accepted by the industry as 
the basis for gear design and rating. 


... Further research on Falk Cou- 
1935 plings resulted in a coupling that is 
unique both from the design and long, trou- 
ble-free service standpoint. 


... Research was carried on which 
1938 led to the famous Falk Marine Re- 
verse Drive used in army cargo boots, tugs, 
navy barges, and exclusively in LST's. 


.- + Gruelling tests in which cou- 
TODAY plings are being operated under 
severe misalignment, and gear tests at speed 


step-ups as high as 30,000 revolutions per 
minute are now in progress, 


wane Falk technicians are never satisfied 
that they have reached the ultimate. Here, in 
this photograph, the helical lead of a turbine 
reduction gear is being checked on a lead 
checking machine. 


THE FALK CORPORATION, MILWAUKEE 8 WISCONSIN 


For over fifty years precision manufacturers of Speed Reducers .. . Motoreducers ... Flexible Couplings . . . Herring- 


bone and Single Helical Gears 
Contract Weiaing and Machine Work. . 


IT ALWAYS PAYS TO CONSULT @) 














... Heavy Gear Drives ... Marine Turbine and Diesel Gear Drives and Clutches ... 
District Offices, Representatives, or Distributors in principal cities. 





...A GOOD NAME IN INDUSTRY 





































THE JOHNSON 
MAXITORQ 


Shoating 


DISC 
CLUTCH 


A NEW STANDARD IN CLUTCH PERFORMANCE 


@ MAXITORGQ design permits manual assem- 
bly . . . adjustment .. . take apart. No 
tools are required. This feature is a great 


convenience and time-saver .. you can't The MAXITORQ insures fast power pick- 


oO wrong. 
" , up, smooth, quiet operation, positive dis- 


@ FLOATING DISCS ride free in neutral... : , ‘ 
kept apart by unique Separator Springs. engagement; speeds production and im- 


You can see between them. No drag... proves the performance of standard 
abrasion or heat. machine tools as well as the delicate and 


@ ADJUSTMENTS for spring tension are — intricate controls on newly developed war 


quickly made by means of a knurled ring, : : 
locked with a spring and notched retaining pemie” Retnenets. Team te 


ring, to a proper setting. No tools ever discs have flat, true surfaces and accurate 
required. duplication of thickness, there are no high 
< ee oon low spots under engagement. The 

‘| py MAXITORQ clutches are entire surface area is engaged, with con- 


peor in single (left) and tact evenly distributed. Obviously, clutch 
| double (above) types, wet : ni 

y i or dry. Pulley and Cut-of# life is greatly extended. 

4 Coupling types also made. 

i Capacities from '/4 to 5 H.P. 

at 100 R.P.M. 


aaeeaemmenent 















Machine designers and manufacturers are invited to consult with our engineers on 
power transmission problems. We will supply engineering data on standard 
MAXITORQ clutches from !/4 to 5 H.P. at 100 r.p.m., or give you details on special 


sizes. 
Send for Catalog No. PE 6 










aaa 
THE CARLYLE JOHNSON MACHINE COMPANY: mancuester coNNecticUT 
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Good employee benefit programs are neither 
paternalism . .. nor philanthropy. Actually, 
the maintenance of the human part of the in- 
dustrial unit is a hard headed, practical mat- 
ter of dollars and cents. 


No industrialist would think of denying the 
absolute necessity of providing for plant main- 
tenance . . . then how much more important 
should be the provision for human mainte- 
nance... the care and repair of the men and 
women who are the heart of any business? 


We budget human obsolescence 


Here at Lewyt we believe in budgeting perhaps 
even greater provision for maintaining the 
human part of our business. 


Some of our ideas on management-employee 
relations may be thought a bit radical, but 
they are paying out in reduced costs and better 
production. 


Our business is sub-contracting ... the tough- 


Paternalism? 


»- HELL, NO! 














est assignment in industry. It calls for ingen- 
uity, flexibility . . . and above all, teamwork, 
to lick constantly changing problems. 


How it affects sub-contracting performance 


Perhaps one of the underlying reasons why 
prime contractors doing business with us have 
reported less trouble on rejections. . . less head- 
aches on integration with their own assembly 
lines .. . is that here we are a team. 


We like to work together. We are not cogs in a 
production machine. We are a part of the busi- 
ness. Our abilities are recognized . . . our prob- 
lems are eased through cooperation . . . and we 
work with a will and teamwork that overcomes 
obstacles no machine or assembly line can 
match. 
* * * 

Write on your business stationery for 48-page 
book, ‘“Let Lewyt Do It’’—the story of the Lewyt 
organization in pictures. Lewyt Corporation, 
60 Broadway, Brooklyn 11, N. Y. 





A CONTRACT MANUFACTURER —EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND MECHAN- 














ICAL ASSEMBLIES, COMPONENT PARTS AND SUB-ASSEMBLIES, TO THE MOST EXACTING REQUIREMENTS 


























== CONTINUE BUYING WAR BONDS 3S = 
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Above—Rotary Geared Pump = 
with Spur or Helical Gears 


At left — Vane Pump 


Above and at right—Motor 


Oriven Centrifugal 


At left—Motor Driven 
Rotary Geared Pump 





-For MANY USEs - 


PRECISION MADE -— RELIABLE 
LONG WEARING 


—for Lubrication—Supplying Coolant — Circulating Purposes 
Transfer Work —Hydraulic Installations 


ROTARY GEARED 
Available with Spur, Helical and Herringbone gears with 
capacities from 12 to over 37 G.P.M. at 0 lbs., and for pres- 
sures up to 500 Ibs. per square inch. Bronze pumps for water 
and saline solutions. Also reversible types for equipment 


VANE 
Maintains same direction of delivery when rotation is re- 
versed. .23 to 1.37 G.P.M. at 0 Ibs. 


MOTOR DRIVEN ROTARY GEARED 


Capacities 3 to 18 G.P.M. at 0 Ibs. Electrical characteristics 
cover wide range of current supply. 


that reverses. 


MOTOR DRIVEN CENTRIFUGAL 
Capacities with water up to 70 G.P.M. at 8 ft. head. Sub- 
mergence types. Also compact types; one with motor having 
an integral mounting bracket as shown above and another 
with integral flange mounting which serves as intake. 


SPECIAL 


Designs of Brown & Sharpe Pumps lend themselves to special 
installations—for use as duplex units—and for flange mount- 
ings. 


Pump Catalog showing complete line of Geared, Vane, 
Motor Driven and Centrifugal Pumps sent on request. 
Brown & Sharpe Mfg. Co., Providence 1, R. I., U. S.A. 


- + « We wrige buying 
through the Distributor 


Be 





..- SAYS 
PLANT ENGINEER 
ABOUT VEELOS 


5 See mee 
pp aed 


N drive after drive in a big Eastern manufacturing plant... over a wide 

range of equipment... under a variety of service conditions... you'll 

find the belt used is Veelos. And Veelos, the adjustable, link V-belt, drives 
all of this equipment with maximum efficiency. 

Whenasked" Why Veelos?”, the plant engineer replied, “It’s easter to install.” 

He was talking straight to the point! Easier installation is one of the big 

advantages provided by Veelos link construction. Among the others are: 


1. Adjustability to End Siippage: Veelos link construction 
provides quick, easy tension adjustment to end slippage. 


2. Controlled Tension Protects Bearings and Belts: Control 
of tension on each individual strand permits uniform, 
controlled tension in the entire drive. This protects bear- 
ings as well as belts. 


Learn How Link Construction Ups Production 
Write today for free 8-page illustrated manual giving 


Veelos applications, construction detail, installation direc- 
tions and engineering data. 


MANHEIM MANUFACTURING & BELTING CO. 
MANHEIM, PENNSYLVANIA 


Adjustable to any Length 





Adaptable to any Dr 
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in toughness-and hardness. “hey protect 


Unprotected tapped threads in light- 
metal or plastics assemblies wear 
rapidly under the impact of steel scréw 
and stud vibration and friction. 





Heli-Coil Inserts are installed in tapped 
holes to absorb this shock by redistribu- 
ting the load fully over the engaged 
threads. They provide a hard metal 
surface that matches the screw or stud 









WRITE TODAY! 


for illustrated Bulletin No. 
239. It's packed full of 
basic information! 
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% DETROIT 
G. C. Brown and 
A. W. Reader 
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201 South Pleasont St. 
Royal Oak, Michigan 


ee 





THREADS! 


soft metal tapped threads against abra- 
sion, stripping, seizing and galling. 


Today, Heli-Coil Inserts are used for 
original installations and for salvage 
and maintenance, in Army, Navy and 
commercial transport aircraft engines, 
accessories and parts. Their “tomorrow” 
is yours! 


are helical coils of precision-shaped stainless steel or phosphor bronze 
wire. They engage fully with tapped threads of the American National 
System. They are installed much faster than solid bushings. They occupy 
ee ee Sean emer ee ee are oe ae oe 
sores Neatinas < Monon temrene 


U. S. and Foreign Patents, Issued and Pending 


AIRCRAFT SCREW PRODUCTS COMPANY, INC. 
47-23 35th St., Long Island City 1, N. Y. 


Please send me your Bulletin 239 
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ENGINEERING REPRESENTATIVES: 


KANSAS CITY LOS ANGELES 


Pacific Airmotive J. S. Wise 
1628 McGee St. Room 925, Pacific 
Kansas City, 8, Mo. Mutvol Bidg. 


523 West 6th St. 
Los Angeles, Col. 
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uniform production. Some of these MORSE features are: 
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MORSE CHAIN COMPANY e ITHACA, N.Y. 


SPACE SAVINGS 


Morse Silent Chain Drives 
operate efficiently over small 
wheels on short centers, sav- 


ing valuable space. 


EASY CHANGING 


Morse Silent Chains are 
easily connected on the job 
and do not necessitate dis- 
mantling bearings or parts 
of a machine. 


CHAINS 













e DETROIT 8, MICH. 


POWER SAVINGS 


Morse Silent Chain Drives 
save power because they 


can’t slip. 


WORK UNIFORMITY 


When Morse Chain Drives 
transmit power from source 
to machines, speed of oper- 
ation remains constant. Uni- 
formity prevents scrap. 







Propuc 





Morse Silent and Roller Chain Drives not only offer positive drives, but also many 
other features that save time, space and money and give increased and more 








Weigh Morse Chain Drives savings and advantages against all other 
drives . . . You will find Morse merits your approval. Consult a Morse 
representative on your postwar power transmission plans. 





FLEXIBLE COUPLINGS 


A BORG-WARNER INDUSTRY . 
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GENERAL Gives Rubber a New Job 


...TROUBLE-FREE TORQUE ACTION 
WITH SILENTBLOC BEARINGS THAT 


EXTRUDED 
RUBBER PARTS 





We are equipped to manufacture solid 
and hollow extruded rubber shapes in 
any size, length and quantity. Our engi- 
neers will advise with you on specifica- 
tions and application. We also make all 
types of molded and lathe-cut rubber 
and rubber-bonded-to-metal parts. 





HETHER you build or buy equip- 

ment that functions by torque action 
and oscillation, you will appreciate the 
advantages offered by General Silentbloc 
Rubber Torque Bearings— 


They need no lubrication, which not only 
simplifies assembly but prevents spoilage 
of products from dripping oil. 

They work in absolute silence. 


They are just about damage-proof—un- 
affected by dust, grit, oil, water or gases. 


They last longer, giving uninterrupted, 
trouble-free service. 


Silentbloc is the only rubber torque 
bearing made by the patented method of 
elongating the rubber at high speed and 
confining it between an outer metal sleeve 
and inner metal member. The result is not 
only a non-slipping mechanical adhesion of 
rubber to metal but—even more important 





—even distribution of compressive stress, 
which is vital for long, efficient service. 

With the many variables in design made 
possible by Silentbloc construction, 
General engineers can meet with precision 
your specifications for amplitude and oper- 
ating conditions. Write for booklet for 
Silentbloc Bearings, Bushings and Vibra- 
tion Mountings. The General Tire & 
Rubber Co., Dept. 162, Wabash, Indiana. 


GENERAL 
SILENTBLOC 


MOUNTINGS... BEARINGS 
COUPLINGS 















MECHANICAL GOODS DIVISION e WABASH, INDIANA 


THE GENERAL TIRE & RUBBER CO. 
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Makers of America’s Top Quality Tire 


‘T-i-m-e-d 
fa loeTler Ta, 


@) BETTER TAPING, more efficient operation . . . that’s 


what accurate timing means to this taping machine. And 
it gets that split-second timing because its design incor- 
porates the slip-free power transmission and accurate co- 


ordination of operations offered by Baldwin-Rex Roller 
chain belts. 


@ TIMING is a vitally important function 
here. As boxes are formed from corrugated 
board, the machine tapes the corners. Con- 
veying the boxes, transmitting power and 
timing of various operations must be per- 
fectly co-ordinated. Power must be even— 
to avoid breaking tape. That’s why Baldwin- 
Rex Roller chain belts are used. They don’t 
slip... they’re compact... quiet... easy to 
install... clean... low in maintenance 
and cost. 





(@) NOTICE HOW MANY OPERATIONS are 
performed in this machine by Baldwin-Rex Roller 
chain belts, as shown by this drive diagram. Their 
positive action .. . efficient operation ... and the 
fact that they are not affected by heat or moisture, 
make them preferred by many designers for all 
driving, conveying, and timing functions. —_—-____- 





























For catalogs on Baldwin-Rex Roller chain belts or 
competent information on your specific drive problems, 
write BALDWIN-DUCKWORTH Division of 
CHAIN BELT COMPANY, 321 Plainfield Street, 
Springfield 2, Mass. 


BALDWIN-REX ROLLER CHAIN BELTS 


Baldwin-Duckworth Division, Springfield 2, Massachusetts Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin 
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NE GOOD IDEA LEADS 10 ANOTHER 








Casters designed for protecting 
materials in transit also lengthen 
life of equipment. 


More types of equipment have been made port- 
able since the war began — and portable 
equipment has been improved. If making 
your product portable, or improving its port- 
ability, will make it more saleable—it will help 
to review recent progress in caster mobility. 


The solution to your problems of ease of 
movement, flexibility, floor protection, etc., 


THREADED STEMS 
Many sizes and types of Bassick 
Casters are available with 

threaded stems. From 
light casters with 114" 
diam. wheels to 8” diam 
truck casters. 
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may be an adaptation of the solution to some- 
y else's problem. 

For example, Bassick’s ‘‘Floating-Hub’’ 
Caster was intended originally for use when 
moving materials that must not be jarred by 
uneven floors. It also proved so successful in 
lengthening the life of the equipment, protect- 
ing floors, giving easier handling, that it isnow 
specified where ordinary unsprung wheel cast- 
ers were once considered good enough 


Other Ideas from Bassick 


Orher Bassick 


developments such as 


ANGLE STEMS 


For direct application to angle 
iron legs or inside corners. Stems 
so designed that separate 

right and left hand types 

are not needed. 214” to 

8”’ sizes. 


Position Locks, Grooved-Wheel Casters, 
Super Heavy Daty Precision Casters — are 
worth investigating. Bassick makes the widest 
variety of casters and caster equipment in the 
world, and is the firm that is looked to for the 
important improvements 


Call in a Bassick engineer to help you de- 
velop your idea, while it is still on the board, 
around standard Casters. THE BASSICK 
COMPANY, Bridgeport 2, Conn. Div. of 
Stewart-Warner Corporation, Chicago, III 
Canadian Division: Stewart-Warner-Alemite 
Corporation of Canada, Ltd., Belleville, Ont 





COLLAR DOES THE 




















Security is a patented combina- 
tion of ordinary nut and oval steel 
collar with ears, fabricated into 
unit by press fit of oval collar 
into counterbore in crown of nut. 


Threads in collar are misphased 
so that bolt pushes collar away 
from bottom of counterbore dis- 
tance of % to 2 thread before 
engaging. 


Bolt passing through oval collar 
forces collar into round, isolating 
it from sides of counterbore also. 
Collar is now completely isolated 
from nut and is tightly locked to bolt. 


Nut bears entire load, leaving col- 
lar free of load stress. Nut is kept 
from turning by ears of collar. 


When nut is removed from bolt, 
locking collar resumes oval 
shape and is again tightly held 
in counterbore of nut. 








it with castellated nuts! If you 
use Security Locknut you not 
only have a nut that can’t come loose, but you have: 
1. No Holes to Drill. 2. No Cotter Pins to Forget or 
Wear Through. 3. No Assembly to Make with Several 
Tools. 4. No Expensive and Bothersome Installation. 
5. No Handling and Storage of Separate Parts. 
6. No Rough, Projecting Edges or Parts to Snag Flesh 
or Clothing. 7. No Fixed Positions of Adjustment. 








it with other types of locknuts# 

1. No Selective Fitting required. 
Can be used and re-used time and again on the same 
or like size bolt, regardless of normal bolt thread 
wear or tolerance, without loss of original gripping 
power. 2. Vibration can’t shake it loose. Laboratory 
tests show that vibration causes Security Locknuts 
actually to hold tighter. 3. No bolt tension required. 
Stays put in any position along bolt thread. 


SEND FOR FREE SAMPLES, PRICES, DATA 


Compare this Locknut with any other type of bolt fastener, right 
on the job. Convince yourself of its superiority at our expense! 
Send for free testing samples today. Now made in the following 
sizes: National Course, ¥%”’ to 2. National Fine, %” to 1/2”. 


SECURITY LOCKNUT CORP., Dept. 602, Chicago 5, Ill. 
A SUBSIDIARY OF C. G. CONN LTD., ELKHART, IND. 


Security Locknurs 
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In Cincinnati-Bickford Super Service Radials, 
Farrel-Sykes continuous tooth herringbone gears—the 
famous Gear with a Backbone—are used to transmit a 
smooth constant flow of power to the drill spindle. 


Backbone, the place where the helices meet in sharp 
“V’s” to form continuous teeth, provides greater 
strength and load-carrying capacity in minimum space. 
Gradual tooth engagement, with several teeth in vari- 
ous stages of mesh simultaneously, makes the power 
transfer smooth and continuous—eliminating vibration 
which could otherwise interfere with accuracy at the 
tool point. 


Precision generation by the Farrel-Sykes method. . . 


FARREL-BIRMINGHAM COMPANY, INC. -« 
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accuracy of tooth contour and tooth spacing within 
close tolerances . . . uniform distribution of the load 
on each tooth and across the entire face . . . the balanc- 
ing of axial thrusts by the opposed helices . . . are 
additional factors which assure correct tooth action and 
contribute to efficient operation and maintenance econ- 
omy throughout a long life. 


Wherever power transmission must be smooth and 
vibrationless under all conditions of load and speed, 
specify the Gear with a Backbone. 


For information about Farrel-Sykes gears and gear 


units send for a copy of Catalog No. 438. 


344 VULCAN STREET, BUFFALO, NEW YORK 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y., Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles, Tulsa, Houston 





cs When a sky riding "man o' war" lands — oh that's 
impact! Wheels have to “take it" but weight must be 
kept at a minimum. How is it done? Magnesium Castings! 
If you have designs which call for Magnesium Castings, 


Superior engineers will be glad to help you work them 
out. No obligation. _ 


DIVISION OF SUPERIOR BEARING BRONZE CO., INC.-> 


BANKER STREET - BROOK 
MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
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This EASY-FLO fabricated 
Heater is made of copper 
brass and steel. A most 
valuable feature of EASY- 
FLO is its ability to join 
ferrous, non-ferrous and 
dissimilar metals having 
melting points above its 
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There are 20 EASY-FLO joints in this 
double Bellows used as a pressure 
equalizer on aircraft engine gasoline 
lines. Production is greatly accelerated 
by assembling the joints in the bellows 
with EASY-FLO strip preplaced. Heating 
is done in a furnace. 


82 


The Heater above and the Bel- 
lows shown at left are typical 
of a wide variety of parts, now 
fabricated from thin-gauge 
metals by the simple process of 
low-temperature brazing with 


EASY-FLO. 


EASY-FLO has given the green 
light to the joining of these 
metals because this low-temper- 
ature silver brazing alloy capa- 
bly meets both the physical and 
economic requirements of this 
work. 


From the physical angle, EASY- 
FLO brazed parts are as strong, 
as liquid cat aubtieh as able 
to withstand severe stresses and 
strains, as solid metal. At the 
same time, EASY-FLO's low- 
working temperature makes it 
possible to guard ‘against heat 
damage to thin metals. 


From the economic standpoint, 
EASY-FLO brazed fabrication 
means fast production and am- 
ple savings in man-hours and 
machine-hours. 


GET EASY-FLO FACTS NOW—IN BULLETIN 12-A 


EASY-FLO brazing has taken its place among metal-joining methods as an 
important factor in fast economical production. Now is the time to check 
up on its possibilities for use in peace-time production. Bulletin 12-A gives 
valuable details. Write for a copy foday. 


& HARMAN 


FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. |. * Toronto, Canada 


Agents in Principal Cities 


June, 1945 
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LONGER BEARING LIFE OVER LONGER 
PERIODS OF CONTINUOUS OPERATION... 








@ When heavy loads must be carried from 12 
to 24 hours a day, let Rollway Solid Cylindrical 
Roller Bearings do the job. They’ll stand up 
longer, require less service attention. The reason 
is simple—right-angle loading. That means 
the loads are simplified, too. Broken down into 
their two simple components of pure radial and 
pure thrust—each carried on a separate bearing 
assembly at right angles to the roller axis! There 
are no oblique loads, no compound resultants; 
the unit pressures per roller are substantially ~ 
reduced and the life expectancy of the bearing 


is relatively increased. 


CYLINDRICAL ROLLER BEARINGS 


SALES OFFICES: Philadelphia * Boston « Pittsburgh « Youngstown « Cleveland « Detroit + Chicago « St. Paul * Houston « Tulsa « Los Angeles 
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HEADQUARTERS FOR PRECISION ENGINEERED PUMPS 





The success of your post-war commercial weight, space and corrosion. . 

units will bé vitally influenced by the quality If you contemplate the product improve- 

of pumps you use as standard equipment. ment that.goes with better pump perform- 
For nearly two decades ROMEC has ance,-we invite you to stand by until we are™.. © 

specialized in the development and “over the hump”’ on our present military 

manufacture of PRECISION-ENGINEERED and naval aircraft work. That may come 

PUMPS. We have :-passed through a long sooner than we think. Then we can serve 

course in the school of experience—meet- you as effectively as we’ are now serving 

ing and solving many problems of pressure, the Armed Forces. 


ROMEC PUMP COMPANY, 100 ABBE ROAD, ELYRIA, OHIO, U. S. A. 





» 


J 


BUY MORE WAR BONDS 
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A copy of this informative 
product engineering man- 
val on “A-Q” gears will 
be sent to you on request 
Write for copy. 
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The world has grown up, aero- 
dynamically, over night. Tomor- 
row’s airliners and cargo ships— 
overseas leviathans and family 
flyabouts are here. Hovering heli- 
copters and jet propelled planes are 
out of their swaddling clothes and 
on the production line. America is 
ready to take to the air. 

Because war can’t wait—airplanes 
have made technological advance- 
ment that would have meant years 
—perhaps decades of development 
under peacetime progress. In the 
matter of aircraft engines alone, not 
only has horsepower been tremen- 
dously increased, but entirely new 
principles in propulsion have been 
developed. 

Today Foote Bros. “A-Q” (air- 
craft quality) gears are serving in 





“Saw the heavens filled with commerce’ 


the engines that power fighters, 
bombers and transports. Producers 
of the revolutionary helicopter and 
jet propulsion engines also rely on 
“A-Q” gears to help solve difficult 
problems in power transmission. 

These gears represent a new ad- 
vance in design and production 


_methods. They assure greater me- 


chanical efficiency, lighter weight, 
quieter operation, greater compact- 
ness. Applied to the machinery and 
equipment you are manufacturing 
or planning to manufacture, they 
will assure many competitive 
advantages—help you solve many 
engineering problems. Foote Bros. 
engineers will be glad to consult 
with you on the application of these 
new developments in power trans- 
mission to your product. 


FOOTE BROS. GEAR AND MACHINE CORPORATION, Dept. We5225 S. Western Blvd., Chicago 9, II) 


FGDTE- BROS 


Colter Power Trariomission Thrwugh Beller Lear 
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Just say the word... 


- 











AVITEL (2 
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Let us place this handy 32-page “™ alta 

ile ® 

= reference book on your desk without charge 

d- 

a LL ABOUT BELLOWS, bellows assemblies, and bellows devices. Write on your letterhead: “YES 
e- How they are made, what they do, life expectancies, etc. I'd like to receive a copy of the ee 
> Complete information on physical characteristics, sizes, metals, Fulton Sylphon Bulletin LP-1300.” 
ad assemblies, applications, etc.,etc. Included are many useful time- 

ng saving tables— equivalents, conversion equations, temperature NEW MOVIE—“The Story 
id conversions, and physical data on approved charges; also pages of Metal Bellows” is avail- 
ny of drawings detailing design and construction, together with able to interested execu- 
on tives and organizations. 


photographs of special bellows and interesting assemblies. 
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: N-8-M 


at, SILVER BABBITT STAYS PUT! 





ven in heavy machinery, where ponderous 
pressure puts crushing loads on bearings, 
N-B-M Silver Babbitt has made good. 


° 
e It resists “squeezing out” fully as well as any tin- 
base babbitt. It equals them, too, in: Anti-Fric- 
tional qualities e Ease of bonding « Embedability 
and Retention of hardness at high temperatures. 
Thousands of wartime installations have proved 
the toughness of 
N°-B°eM 
SILVER BABBITT 


NATIONAL BEARING 


oe | 


ST. LOUIS*NEW YORK 


PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA. * MEADVILLE, PA. * JERSEY CITY, N. J. * PORTSMOUTH, VA. ST. PAUL, MINN. * CHICAGO, ILL. 
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U. S. Patent Re. 18, 144 


EXTERNAL TYPE NAs 
~S} 


Waldes Truarc expands or contracts without dis- 
tortion and without permanent set, fitting tight all around 

the groove. It offers important advantages over shoulders, nuts, 

collars, etc., for all thrust-load fixings in shaft and housing appli- 
cations. It saves space, weight, assembly time and machining 
costs. Waldes Truarc presents a significant advance in retaining 

rings, well worth your thorough investigation. We will gladly 
furnish samples and full data for tests, upon request. 


Internal type National Aircraft Standard 50. WA L D E S K © H 5 I 7 N O Oo R ’ I N C - Steen ss = 


External type National Aircraft Standard 51. Canadian Representatives: Prenco Progress & Engineering Corporation, Ltd., 72-74 Stafford Street, Teronte 
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The deep sea diver lives and breathes safely underwater because 


his pressure helmet and suit are sealed to keep vital air in... keep SEN See 
FOR RECOMMENDATIONS 
seawater out. No Obligation 


CALL INA 


Similarly the vital bearings of modern machinery perform better CHICAGO 


' ! 135 S. LaSalle St., Central 8663 
and live longer when lubricant is sealed in... abrasive extraneous gp lew 


- CLEVELAND 
. . . . = - 
matter kept out. National Oil Seals provide efficient dependable J PS. ee eee enna Spee 


: DETROIT 
protection for bearing life. They are the result of a quarter century 1015 Fisher Bldg., Trinity 16363 


OE 9p , . MILWAUKEE 
of specialization in this field. Their value and efficiency have been, HM 1717 E. Kane Place, Lakeside 2838 


proven in the most gruelling mechanical tests... the modern auto- pore Poe es 


122 E. 42nd St., Lexington 28260 
mobile an i ’ PHILADELPHIA 
. d the machines of siaae 401 N. Broad St., Bell-Walnut 6997 


| SAN FRANCISCO 
NATIONAL MOTOR BEARING CO., INC. | 457 Minna St., Sutter 0514 
General Offices: Redwood City, Calif. « Plants: Redwood City, Calif., : 
Van Wert, Ohio « Los Angeles, Calif. (Arrowhead Rubber Company) 


NATIONAL 


OIL AND FLUID SEALS 


WHEREVER SHAFTS MOVE, THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICANT 
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e’ve just 
begun to fight 








0... fighting men have accomplished miracles in 
the Pacific. Maybe that’s led you to believe that 
Japan is a pushover. Think again. We still have to 
meet and crush the main body of the Japanese Army 
inside the inner Empire. «@ To do this, we’ve 
got to move millions of fighting men— freshly out- 
fitted and equipped — halfway around the globe! 
And keep them supplied over vast stretches of 


water. More of everything will be needed. 


This is going to call for more money than your 
mind can grasp. Money that has to come from you. 
Not later, but now — during the 7th War Loan Drive. 
It'll take the larger part of a month’s salary from 
most of us to meet the quota—in addition to the 
Bonds we’re buying regularly. @ You can buy 
bigger extra bonds just as the Marines found a way 
to take Iwo Jima; They paid in coin they'll never 
get back. You get yours back with interest! 


Ai 
! MANUFACTURING CORPORATION 


Formerly AIRCRAFT ACCESSORIES CORPORATION 


Radio and Electronics « Engineered Power Controls 


NEW YORK ¢« -« CHICAGO -«- -« KANSAS CITY . . BURBANK 
















~~ HYCON 
AnnouncingHy Leo HydaulicPower MU nits 


Packaged Units for Fast Prefill 
with 3000 p. s. i. Closing and Holding Pressure 








Using 10 GPM and 20 GPM Low Pressure Pumps 
in Combination with 7/4 GPM and 11/2 GPM Pumps at 3000 p. s. i. 


Units Complete with Pumps on Double End Motor... Unloading and Relief Valves 
and Micronic Filter... All Mounted on 40 Gal. Water Cooled Reservoir 








Specifications and Engineering Data on Request 
* 


THE NEW WORK AIR BRAKE COMPANY 








Phydraulee LQiuition _ 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. + FACTORIES: WATERTOWN, N. Y. 
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PUMP AND MOTOR... 





Balanced on a Single Support 





Simple, balanced design stands out in every feature of Worthington 
Monobloc Centrifugal Pumps. You can see it in the sturdy one-piece 
base, motor end bell and pump bracket...in the extra large diam- 
eter shaft that prevents eccentricity in any moving part . . . in the 
short distance between pump and motor . . . in the perfect mating 
of pump and motor ratings. 

Add these features together and you see why alignment is true 
and permanent . . . why operation is quiet, service is efficient and 


life is long . . . why space and installation time are saved. 


THE FIRST COMPLETE LINE 


Worthington, first to manufacture a complete line of 





Remember 
electric-driven centrifugal pumps of Monobloc design that are 
truly balanced units . . . planned and mated on the drawing board, 
is your surest source of the one right unit for your exact require- 
ments. Styles and sizes range in capacities to 1600 G.P.M., in heads 
to 500 ft., in motor H.P. from \% to 60. 

For complete specifications and ratings, write for Bulletins 
W-321-B14 and W-321-B15. Worthington Pump and Machtnery Corpo- 


ration, Standard Products Division, Harrison, N. J. 


WORTHI 
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QUICK FACTS ON 
WORTHINGTON 
MONOBLOC PUMPS 





...in this 180-page catalog 


26 pages of the Worthington Stand- 
ard Industrial Products Catalog go 
into great detail on the use of Mono- 
bloc Centrifugal Pumps for water 
supply, boiler feed, circulation, con- 
densate return and other applications. 

Composite rating tables tell at a 
glance the one right pump for your 
problem. Tables of dimensions sim- 
plify the job of fitting it into your 
design. 


DATA ON OTHER PRODUCTS 


This conveniently-tabbed catalog 
goes into equal detail on other cen- 
trifugal, power, rotary and steam 
pumps, air compressors, vacuum 
pumps and liquid meters. 

You'll find its engineering data, 
useful formulae, charts, rating tables, 
etc. invaluable in all phases of prod- 
uct design. Write for a free copy to- 
day. Worthington Pump and Machinery 


Corporation, Standard 
Products Division, Harrison, 
New Jersey. Ve 









Vertical & Horizontal Multi-V-Drives Variable Speed 


ompressors Drives 
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Here are shown two of the main reasons why you should be sure 
to include R B C CYCLOPS BEARINGS in your post-war design plan- 
ning. Freedom from assembly accidents in the plant and reassembly 
accidents in the field, is assured by the ONE-PIECE outer race con- 
struction, which eliminates auxiliary parts. 

The generous radii on all corners, particularly the bore radii, 


makes it easy to guide the shaft to its exact location as the machine 
is assembled. 


ONE PIECE OUTER RACE 
WITH INTEGRAL SIDES 








& 
GENEROUS RADII 


FOR EASY ASSEMBLY 





And Many Other Advantages, Too SOLVE THAT WEIGHT 


Machine designers appreciate the compact, light 


weight features of R B C CYCLOPS BEARINGS. OR ENDURANCE PROBLEM 
Where space is at a premium, housing cost impor- 
tant, or maximum load capacity is essential, you 


q Tr =e 
will find your problem solved by the installation of BY CONSULTING R aC 


R B C CYCLOPS BEARINGS. They embody the "2 5 
principle of a full complement of small diameter 
rollers, thus combining higher load capacity with RBC ENGINEERS VEARS 


minimum overall dimensions. Send for Catalog @ Exrenience & 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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You Need Oilgerr / 
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OILGEAR 


IN YOUR macHines O¢ 


CONTROL 


The places where Oilgear Fluid Power 
can be used to advantage seem endless. 
Serving as the power link between the 
man at the wheel and the rudder that 
steers the ship, Oilgear Fluid Power pro- 
vides 8 times more accurate rudder con- 
trol in the new ships... far greater ship 
maneuverability and a rudder safety fac- 
tor not obtained before. These same Oil- 
gear functions, or any combination of 
scores of other Ojilgear functions, can 
mean a great deal to the machine you are 
building or the machine you are using. 





cOR BETTER nongins 


THROUGH WOLF PACKS 


Oilgear powers the steering gear mech- 
anism in the world’s first Victory ship 
...@nd subsequent ones. In addition to 
the greater ghip maneuverability and 
rudder safety, Oilgear provides lower 
installation cost and simpler installa- 


tion and immunity of control to pressure 
in the system. 


une 


@ MORE ACCURATE 


MAY MEAN FAR BETTER PERFORMANCE 


With the known wide applicability of 
Oilgear Fluid Power Systems, their record 
of success in machines, processes, war 
equipment, in speeding operations, bet- 
tering performance, simplifying design, 
and accomplishing the “‘impossible’’, we 
believe the soundest step you can take at 
this time is to learn more about Oilgear. 

Why don’t you write Oilgear engineers 

today? . . THE OILGEAR COM- 
PANY,1311 West Bruce Street, Milwau 
kee 4, Wisconsin. 





What NEXT For Gyrol Fluid Drive? 












in power shovels, in trucks — Gyrol Fluid Drives 
have a background of years of successful oper- 
ation, protecting Diesels from shock and overload. 














handling of difficult drilling operations without 
damage to Diesel engines or drilling equipment. 
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On the high seas —Gyrol Fluid Drive has spurred develop- What next for Gyrol Fluid Drives? Frankly, we do not know! 


( 


ment of geared Diesel propulsion ... made it practical to We will gladly cooperate with you in the application of 
use lightweight high speed engines with reduction gears. Gyrol Fluid Drives for your plant, process or product. 


Oil o 


CSN a 
THE TREND IS DEFINITELY =“ Le ca/iA = 
TOWARD GYROL FLUID DRIVE se cst 


these 
Fluid Drives are already in use on agitators, automo- They 


* 
. ° . occur. 
biles, fans, blowers, pumps, forging presses, hammer 
quickl 


mills, paper machines, conveyors, locomotives, trucks, 








: Lubric 
ships, planes, and scores of other applications. matter 


—_ ed ¢ 
Where smooth transmission of power and stepless Blower realy 


chine 
variable speed control are desired, we urge you to bearin 
investigate the advantages of Gyrol Fluid Drive. AMERICAN BLOWER CORPORATION, DETROIT, MICH. 

More 


Available in 3 types and a wide range of sizes— CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 
designed, developed, pioneered and built in America Division of American Rapiator & Stavdard Sawitargy corporation 


by the American Blower Corporation. Write us now! 
OVER 7!'4 MILLION HORSEPOWER OF AMER- NO Jf 
ICAN BLOWER FLUID DRIVE IN OPERATION. 
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Oil or Grease ...the lifeblood of your 


machine courses through metal arteries to 
every vital part. That “lifeline” is called 
Alemite Centralized Lubrication. It is 
available in four types you can design into 
practically any machine for manual or 
automatic operation. 


Costly Human Error is eliminated because 
these Alemite Systems are “foolproof.” 
They make it impossible for mistakes to 
occur. Even inexperienced help can be 
quickly taught how to operate them. 


Lubrication is Positive. Each bearing, no 
matter how inaccessible, is given a meas- 
ured quantity of oil or grease. The ma- 
chine may keep on operating while the 
bearings are lubricated from a_ central 





‘More Productive Time Another Prd 

STEWART 

WARNER 
~~ 
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point. The savings in machines and time 
are amazing. Because they can get more 
productive time per machine plant owners 
are installing Alemite Centralized Systems 
on present equipment. That’s a good rea- 
son why you should include Alemite Sys- 
tems inthe machines you are now designing. 


Results Like These are common: a battery 
of 7 punch presses totaling 86 bearings 
are now positively lubricated from one 
central point in 3 minutes, twice a week, 
while presses are in operation. Former 
lubrication time—20 minutes per press, 
every other day and the presses had to 
be shut down. 


You Benefit in many ways when you de- 
sign Alemite Centralized Lubrication into 
your machines. You give them “built-in” 
protection against human error in lubrica- 
tion. Your machines last longer, produce 
more because they have “M.P.T.’* de- 
signed into them. The expense and annoy- 
ance of costly field service is ended. And, 
because your machines perform better, 
day in and day out, you broaden your 
reputation as a designer. 


Fout in Modern Lubrication 


EQUIPMENT => 


LUBRICANTS «+ 





See the Four 
New Alemite Systems 
Work... Right at 
Your Desk 


Without obligation, have an Ale- 
mite Lubrication Specialist call 
and demonstrate Centralized Lu- 
brication with four transparent 
working models. You can study 
them at close range, actually work 
them yourself at your desk. If you 
like, the Alemite Lubrication Spe- 
cialist will gladly give you any 
technical help or information you 
may want regarding the adapta- 
tion of Alemite Centralized Sys- 
tems to your ma- 
chines. Drop a note 
on your letter-head 
to Alemite, 1808 Di- 
versey Parkway, Chi- 
cago 14, Illinois 
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Counected POWER IS Useful POWER 


KINNEY CLUTCHES 


FOR EFFICIENT 
‘POWER TRANSMISSIONS 





DRY PLATE DISC CLUTCH 


Engineers find this compact clutch ideal for 
auxiliary drive or power tate off; it operates at 
high or low speeds without chattering or grab- 
bing. Though light in weight this clutch is rugged 
and powerful; available in single or duplex con- 
struction, with capacities | to 30 H.P. per 100 
R.P.M. 









ENCLOSED TYPE CLUTCH 


The construction of this clutch permits maximum 
slippage while picking up load, without lowering 
capacity when fully engaged. Can be used as a 
wet clutch. Sintered bronze and steel friction 
plates are locked by a powerful double toggle 
mechanism. Available up to 300 H.P. per 100 
R.P.M. 






Let us know your requirements. Send for Catalog. 
KINNEY MANUFACTURING CO. 
3557 Washington St., Boston 30, Mass. 
Chicago © Philadelphia e Los Angeles ° 


We also manufacture vacuum pumps, liquid pumps and bituminous distributors. 


New York San Francisco 















In The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS 
Sewe the Aermed "Forces 


Here, in the Bendix-Weiss Constant Velocity Universal Joint, 








Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that | 
they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls | 
serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom 
Steel Ball Company, 1850 South 54th Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Siro] BALLS © Serve Industry 
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Screw driver blades to order for assembly in 
any type of handle, wooden, composition or 
plastic. 

Points in either keystone or cabinet type. Edge 
of point carefully made and of uniform thickness. 

Shar.ks are winged, fluted, formed or millec, 
as shown. 

Blades furnished in plain finish, blued or nickle 


plated. 
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More Power for th 








Industries bulging with war orders needed more power 
than the municipal plant at Hartford, Wisconsin 


could supply. 


To meet the problem, Hartford Utilities purchased 













= 


UCTION 


In this corner building, three Murphy 
Diesels, as shown by the three blackened 
stacks, occupy only 44 square feet of floor 
space each, to develop 345 KW. 
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B-W Positive Dis placement 
Superchargers supercharg 
ul all speeds and in propor 
tion to the need of the en- 
gine for air. 









three Murphy Diesel Generating sets. In order to get the 
maximum performance and flexibility from the investment 
and in the space available, these engines were engineered with 


B-W Superchargers, for a combined capacity of 345 KW. 


B-W Supercharging increases engine performance and flexi- 
bility without corresponding increase in size because it de- 
livers more air to cylinders than the pumping action of the 
pistons would normally draw in. More fuel can be burned, 
and more power developed. 


Each passing month furnishes additional evidence of the 
value of B-W Supercharging for providing more power in a 
given Space... to compensate for loss of power at higher 
altitudes ‘oe improve performance of marine, industrial, trans- 


portation, and automotive engines, both gasoline and diesel. 


SUPERCHARGERS, Inc. 


3404 WEST CAPITOL DRIVE 


8 pvivisiton OF 


BORG WARNER 
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Beat 9, Gea | Put COLOR to work 
Competition bY ~ in your business! 


BEATI NG@ Know these tested principles of color use 
RU ST —to give you vigorous consumer acceptance for your products 


—to command attention for displays and advertising 





—to create flattering, sales-conducive surroundings for your 
customers 


—to promote safe, efficient working habits in industry 
Here is a thorough, interesting, thought- 


provoking treatment of the practical role 
of color in business—a book dramatizing 





the tremendous possibilities in the func- 
tional use of light and color to sell mer- 
chandise and influence human moods. 





Written by one of America’s best known 
authorities on color and its industrial ap- 
plication, this book interprets in practical, 








down-to-earth terms what color can mean 





to the businessman in putting his products 
across to the mass-market consumer. 


Just Out! 





Use \ow : Ps " : “_ : | - ' 
gastenin? sy Faber Birren’s 


SELLING with COLOR 


face of keen future competition .... by using | 244 pages, 5/2 x 812 22 illustrations, $2.50 
Harper Everlasting Fastenings—the fastenings 


that (1) resist rust and corrosion, (2) stand up in 


Plan your product to be a winner .... in the 


This book takes all the expensive guess-work out of selecting 











| colors, and gives you a true picture of mass-market color prefe: ! 
the presence of many acids, alkalies and other | ences—for consumers’ goods, for ady ertising and display, fo th 
tough conditions, (3) add years of service life | product styling and packaging, for creating the right mood i re 
; your customers. bo fe 
AT LOW COST, (4) can be removed with ordi- 
nary tools and used again and again. Every This book gives you: ee 
a : CHAPTERS ! 
Harper fastening is made of either brass, cop- 1t you need to know of c | 
per, naval bronze, silicon bronze, Monel or |. Public Taste—What is It? ate ate x aeeae at ae 
stainless steel (nothing in common steel). eee : we 
3. Science Offers An Answer Pe rf aie +" ee” tees } 
4. These Are the Things That People habits and potential consumet } 
4360 ITEMS IN STOCK —o ee ; : ceptanc 
Harper is known as Headquarters for Non- 5. Giving the Public What It Wants = ~ it py geval ponte any , i 
Ferrous and Stainless Fastenings” carries . d color ranges. 5 
Sodaghe 7. Glorifying Human Desires yractical applications—based 
large and complete stocks of 4360 different 8. The Human Nature of Vision established facts and actual sa 
items and is continually adding others... . 9. More Power to Advertising in hundreds of commercial ¢ 
maintains large stocks of metals in bars, rods, a caer ee 
rt es it. The Art of Color Conditioning Here, in one sound, practical, and 
wire, sheet and other basic forms from which 12. Color Enterprise—Plain and Fancy absorbing book, is the whole stor) 
i. e . . see on color—written especially for the 
special fastenings can be quickly made. Write 13. The Psychology of Color businessman by a color expert 
for 1945 Catalog 14. The Romance of Color whose long experience as an indus- 


trial consultant gives him sure in- 


15. The Specification of Color sight into the problems you wil! 





Annendix A want to solve with color! Start 

T Hy 7 Hq : M - H A R P ig R oe Oo M PA N Y —A Review of Sales Records making color work for you, today 
. . » ae B 

2610 Fletcher Street, Chicago 18, Illinois —Check List of Color Standards SEE IT 10 DAYS 


BRANCH. OFFICES: New York City * Philadelphia 
Los Angeles * Milwaukee « Cincinnati « Houston 


McGRAW-HILL \W 
ON-APPROVAL COUPON 





Representatives in Principal Cities 





: MeGraw-Hill Book Co., 330 W. 42nd St., New York 18 : 

: Send me Birren’s SELLING WITH COLOR for 10 days’ exar H 

® tion, on approva In 10 days I wills d $2 0, plus few « s 4 
: retur ty cP Kies ‘ a : | 
H Rr : Tl 
: 

RLASTING FASTENING wee : ‘ 

. Adi . 

: : 

7 : City and S : 

| 

BRASS» BRONZES + COPPER : — 
: ' ' 
MONEL + STAINLESS Epos a cn 
Sencenecnnansonnsaneeneneoonencaccoseeseouenconcnseascnnsesesasennaccesensenaneet * 
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LM-108 series pictured, 

rated at 30 in ibs., weighs 

1.95 Ibs. and operates in 
1.25 seconds. 
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PRODUCTS 


— big in their importance to the manu- 


facture of precision instruments, for they 
are the almost infinitesimal screws that are 
used in the assemblies of many of the 
world’s finest mechanical masterpieces. 
For more than half a century Waltham 
has specialized in the production of preci- 
sion screws. Its plant and equipment have 
steadily modernized and expanded to 
meet the demands of every period of 
business development and the exacting 
needs of three wars. 


Waltham is tooled to produce fine screw 
machine products for a million uses— any 
thread, material or finish — any type 


head, from %4" to 114" diameter. 


America’s Outstanding Producers of Fine 
Instrument Screws 


Send for catalogue for complete data 


WALTHAM SCREW 


COMPAN Y 
77 Rumford Ave 
Waltham, Mass. 
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Spring users whose demands are distinctly 
st average—who require a degree of 
quality, precision, and uniformity not avail: 
: able from every spring maker—find Reliable 
spring service eminently satisfactory. This is proved by a 
constant flow of business with hundreds of manufacturers 
whose names would be found in any Blue Book of American 
firms. These concerns insist on expertness in every detail 
of spring design and production—and Reliable makes it 
a matter of = a to adhere to that principle. 








We furnish all types of springs of round or square wire, or 
of strip, of any desired material, to sa specifications— 
also wire forms and light stampings. Our organization is s 
formed that it is easy for you to lay your specific problem 
on the desk of the proper key executive—and get prompt 
and competent cooperation. 


For real Spring service—look to Reliable. 
Catalog 44 on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd., Cleveland 9, O. 


Representatives in Principal Cities 


YOU CAN RELY. ON WNSTENEL EAN 


Reliable Springs 
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This standard short center leather belt with pivoted 
motor base on simple bracket for Foster Winder 
easily becomes an integral part of the machine. 


Inexpensive mounting of motor for a circle 
shear, “with a leather belt short center drive, 
away from floor dust and dirt. Need not be 
re-mounted if machine is moved. 


Motor on this printer's folding machine is 
nicely tucked away so no interference is met 
by operator. Short center leather belt with 
pivoted motor base makes dependable, long- 
lived and economical installation. 


ERS: 7S es BREN Ya 
ee Fe, ge es 


AMERICAN LEATHER BELTING ASSOCIATION 41 Park Row, NEW YORK 7, N. 





Propuct ENGINEERING — JUNE, 1945 





CHIKS 


Formula for 
Perfect Flexibility: 


P/V 


BB.+EP = 


BB. = Double Rows of 
Ball Bearings. 


EP = Effective Pack-Off 


With oil wells going deeper 
and deeper, it may not be 
long until depths are stated 
in miles... not feet! Drillers 
get more miles of service per 
foot of rubber rotary hose 
by using a CHIKSAN Ball- 
Bearing Swivel as end con- 
AN nection (shown in photo 
above). You can protect your 
rubber hose and make it last 
rT? longer, too, by using Chiksan 
Swivels for connection to 
gas, oil, air or water outlets 


... and on all hose reels. Over 


P/V=Pressure or 


Vacuum 


LT = Low Torque 


500 different types, styles 
and sizes for every purpose. 
Write for Catalog. 
Representatives in Principal Cities. 


Distributed Nationally by CRANE CO. 


BALL BEARING 


ae S75 
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@ If the problem concerns remote 
control, chances are a standard 
TRU*LAY PUSH-PULL will do the job as 
though made to order. So many and 
so varied are the units we now make 
that one of them is almost sure to 
serve your purpose. 


But even if your requirement calls 
for a unit beyond the range of our 
standard line, we can probably make 
it for you. 


TRU*LAY PUSH-PULL is the simple 
means of remote control. It’s an 
armored steel cable operating in a 
flexible, non-compressible steel 
conduit — permanently lubricated. 
Fittings and terminals are designed 
for the specific work to be done. 


Let us give you complete informa- 
tion about TRU*LAY PUSH-PULLS. Write 
the Detroit office. 


co 6-235 General Motors Building, Detroit 2 
695 Bryant Street, San Francisco 7 + Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
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‘CHIKSAN COMPANY » AMERICAN CHAIN & CABLE 


BREA, CALIFORNIA 


Swivee JOINTS 
FOR ALL PURPOSES 
In Business for Your Safety 
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aa Everything contained in our 

No. 7 PATENTED a ip recently published file-size 
DIFFERENTIAY ee Catalog No. 144 is condensed 
sptep REDUCE C “5, into very readable, practical 
ELD H. SMITH, INC. y.> form in this new Junior Cat- 
WINFIE erie COUNTY - -° N.Y. wey alog No. 145. Includes a com- 
wy prehensive Engineering Sec- 
eer tion as well as valuable data 
on-overhung loads, lubrica- 





SPRINGVILLE - - 


| Fe your copyal Catalog No. 145 please address us on your 
: sitesacletterheadss cr 19 position held: WHS Speed Reducers 


~ > 


factured by. : tkers of the-First Speed Reducers in 


“tobe? Shipped from Stock”. 


» 


x 


ree ee eee, Soa 


WINFIELD H. SMITH, Inc. 


EATON STREET....SPRINGVILLE...€RIE COUNTY...NEW YORK 
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MAKING BOMBER ENGINES 


ry: ev 


OVFICE 


To help keep huge bomber engines clean and 
free of dust and dirt, portable compressed 
air units are used — powered by these 


dependable air-cooled gasoline engines. 


One more vital war job for performance- 


proved Briggs & — 


air-cooled gasoline 


engines. 


te - Cooled fawere 


heir trouble-free performance, easy starting and economy have 
made Briggs & Stratton engines leaders in the field—"‘preferred 
power’ everywhere. Only in Briggs & Stratton AIR-COOLED 
POWER can you get the superior performance made possible 
by the “know-how” gained through 25 years of \ 
continuous production, and consistent leadership SS 
in design, engineering, and precision manufacture. \ 
BRIGGS & STRATTON CORPORATION 

Milwaukee l, Wisconsin, U S A. 


ae RSC SU et ee a ee 
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PRECISION 


DOWEL PINS 


ACCURATE to a limit of .0002” over basic size, with 
allowable tolerance of plus or minus .0001”. Ground, 
polished surfaces, treated with rust-preventive... Heat- 
treated to an extremely hard surface, with core of 
the right hardness to prevent “mushrooming” when 
driven into a tight hole. Tensile strength 240,000 to 
250,000 p.s. i... Steeled to retain precision standards 
in tool and die work; perfect shafts for pins and 
pivots in machine assemblies... Sold only through 


your ALLEN Industrial Distributor. 


Let us send you a copy of the ALLEN 
32-page Catalog of descriptive and 
dimensional data on “Tru-Ground” 
Dowel Pins, Hollow Set Screws and 
Socket Head Cap Screws, Flat Head 
Cap Screws, Socket Head Shoulder 
Screws, Hexagon Key Kits and other 
Allen ‘products of prime interest in 


simplifying your fastening problems 
THE ALLEN MFG. COMPANY 
i ee ee ee ee | | ee ee 
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ir hose couplings are “savers: 
line. They save many steps 
and effort, and a consider- 
adds up greater 
ofits. There 


on any produ 
in a day: muc 
able volume of a 


roduction, less cost 
is no shorter cut oF better WAY 


rows kee 
save all the way 
i) -ouplings: 


h time 
iv. which all 
and more PF 


turned OF. 
back wit 
automatical 


ansen couplings 


to be without H 
ings and 





You cant afford 
because they Pay for themselves on sav 
increased production. 
There's 4 Hansen coupling made for af oil 
grease. gasoline, oxygen: and acetylene: 
Our free industrial catalog 's yours for the 
asking --- send f 








Press and the doo, Pops open 


Improve your product 
with this quick-opening 
FLUSH door latch 


The new Hartwell flush latch eliminates projecting 
knobs; presents a smooth, streamlined surface; 
provides a positive lock. 

Designed for use on metal, plastic or wood, it can 
be used on fuse boxes, junction boxes, flush-type 
lighting fixtures, inspection and access doors, 
cover plates, cabinet and locker doors, wherever 
a flush surface is desired. 


PRESS to open! 


Pressure on the trigger releases 
the bolt, and the door pops open. 


PRESS to lock shut! 


Pressure on the bolt, when the 
door is closed, locks it shut. 


MADE OF STAINLESS STEEL, the 
Hartwell latch is sturdy and corro- 
sion resistant. Twin springs, control- 
ling bolt and trigger action, insure 
positive locking. The latch is splash- 
proof, and can be used with or without the new Hartwell 


flush hinge. It can be supplied unmounted or spotwelded 
to an installation plate. 


Pat. Appl. For 


For detailed information about uses 
and adaptations of the new Hartwell 
flush door latch, write: Chief Engineer, 
Hartwell Engineering Company. 


HARTWELL 


ENGINEERING COMPANY 
DESIGNERS + MANUFACTURERS ¢ DISTRIBUTORS 
3417 Crenshaw Boulevard, Los Angeles 16, California 








from very small 
like these... 


ACTUAL SIZE 


to very large 
like this... 


from One Source 
saves you time 
and headaches 


WESTERN offers unusual skill 
and ingenuity — and facilities 
for producing complete a wide 
range of shapes and sizes, on 


a quantity production basis 


Hundreds of buyers of precision screw 
machine parts are saving themselves 
time and trouble by use of Western’s 
skill, experience and equipment for doing 
the work completely and flawlessly to 
specifications. Simple or complex pieces 
or assemblies, from fine wire size to 454” 
round — all secondary or finishing opera- 
tions, including precision grinding, heat- 
treating, pentrating....As samples of 
the wide range, take the parts illustrated. 
The small parts are made fast and accu- 
rately in one operation — and the small- 
est is only .060” in diameter, .150” long. 
The large Diesel engine stud is over 17” 
long, turned and ground from heat-treated 
alloy steel, not a tool mark on it, 1°, 


7 , : This stud is 
National Fine ground threads exceeding 


over 17” long, 
Class 4 fit. ... Save yourself headaches, a precision job 


. ; with a jewel- 
delays, high costs by getting Western tt» Rete. 
quotations and recommendations — act 

now on components for post-war products. 





WE acto 


~ Western Automatic 


Machine Screw Company 
728 Lake Ave., Elyria, O. 





Precision Parts and Assemblies Since 1873 
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a 
vers all types - 


Manufacturer of 


RZEPPA 


Constant Velocity 
Universal Joints 


GEARGRIND SG-12 
Straight spline grinding 
machine. Takes up to 
60” between centers. 








Do you have to 





LAY OUT 
REMOTE 
. CONTROLS 


Ae 
\® 
\r) 
\? 
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you do, the answer to your 


troubles may be found in this 


FREE BOQ K 


Besides holding the key to many knotty 
problems of remote control installations, 
“The How and Why of Flexible Shafting”’ 
also shows simple ways to handle power 
transmission off-center and around obstruc- 
tions. The book is factual, full of diagrams, 
and well worth your attention. Ask for your 
FREE copy today. 





MANUFACTURING CO. 


Binghamton, N. Y. 


STOW MANUFACTURING CO. 
426 State St., Binghamton, N. Y. 


Please send me a copy of your book, ‘The How and Why of 
Flexible Shafting."’ 


Name 
Title 
Address 


City 
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The Seal of Merit 


Symbolizes the Solution 
to your Sealing Problems 


Seal rings developed by Pure Carbon are 
meeting the most exacting demands for 
efficiency. In applications where low fric- 
tion, non-abrasive and long-lasting seal 
rings are a necessity, our carbon seal rings 
are demonstrating their superiority to the 
complete satisfaction of increasingly more 
manufacturers. Consult the Pure Carbon 
engineer in or near your city. He'll gladly 
co-operate with you in working out the 
answer to your sealing needs. 


SEND FOR NEW BOOK DEFINING 
USES OF CARBON SEAL RINGS 
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r...at YOUR Service 


@ When you buy springs, remember this. 
Here at Accurate, we’ve crowded 12 ordi- 
nary years’ experience into the last four. 

We've produced millions of springs of 
various kinds, sizes, shapes and materials. 
In ‘doing this ... we've had to use our 

me fullest ingenuity ... searching for newer, 
bY faster ways of doing everyday jobs... 
& developing special machines and unique 
®. methods of turning out unusual springs and 
wireforms ... often helping our customers 
with ideas that have meant a lot to them 






4. 
...intime...in money. a 
In your postwar planning . . . remember e 
that Accurate’s wealth of spring experience 
: ° Send for your copy of the 
is... at your service. 


new Accurate Spring Hand? 
book. H's full of data and 
formulae which you will 
find useful. No obligation, 
SPRINGS 

WIREFORMS 


STAMPINGS 


of course. 








ACCURATE SPRING MANUFACTURING CO., 3815 W. Lake St., Chicago 24, Illinois 
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NEW! More Efficient... 


LOGAN’ 4 Way 
Pilot 









CONTROL 
VALVES 


...with Remote 


Air or Hydraulic Pilot Valves 


Fast-acting, positive remote control of hydraulic cylinders is pro 
vided by this new line of Logan 4-way pilot operated valves. 
Two types are offered, the Series 4130 being used in conjunction 
with air pilot valves and the Series 4150 with hydraulic pilot valves. 


These new hydraulic control valves are smooth-operating and 
easy to handle. They provide dependable precision control with 
instant, full opening. The simple, sturdy construction prevents 
leakage, assuring maximum power and minimizing maintenance. 
Both series are available in a wide range of 2-position and 3 
position types, each providing a different combination of control 
characteristics. 


SERIES 4130 PILOT OPERATED.VALVES are remotely con- 
trolled by air pilot pressure. Construction prevents air from 
mixing with the operating fluid. For oil service at pressures to 
1500 p.s.i.; air pilot pressure 35 p.s.i. minimum. 


SERIES 4150 PILOT OP- seid ices 
ERATED VALVES are re- | 
motely controlled by Ay- 
draulic pilot pressure. For pers, 
oil service at pressures to [USL ine — > 
1500 p.s.i.; hydraulic pilot 
pressure 50 p.s.i. minimum 
to 1500 p.s.i. 


A Sa 
itingcioail 
| = a | Paco tam 
f a =m | 





TYPICAL HYDRAULIC CIRCUIT 
USING AIR PILOT VALVE 








Cperated \PULSSURT StML 






















THIS MAY BE NEWS to you ... You can get 
all the advantages of Laminum p/us the sealing of 
oil and pressure in bearings . . . in babbitted Lam- 
inum shims. The babbitt lugs are securely locked 











AIR PILOT VALVES FOR SERIES HYD 
















and air cylinder actuated types dog ty 


SAVES 
w TIME 

WEFFORT 
*® MOTION 





912 PAYSON RD 
LOGANSPORT 
INDIANA 











valves may be controlled by one air operat- VALVES—Series 4150 pilot Laminum shims are cut to your specifications. For mainte- 
ing valve of the manual foot or electric operated valves may be con nance work, however, shim materials are sold through indus- 
solenoid types. Two bleeder valves are re- trolled by one hydraulic oper trial distributors. 

quired ; these are available in man- ating valve of the manual, 


ual, foot, toggle pin, cam roller foot, electric solenoid and trip 


RAULIC PILOT | into the Laminum. Details on request. 
4130 VALVES—Series 4130 pilot operated VALVES FOR SERIES 4150 


Laminated Shim Company, Incorporated 


pes. 
63 Union Street e Glenbrook, Conn. 





FREE catalogs—Write 
for literature cover- 
| ing items in the Lo- 
gan line in which you 
are interested. 
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The Spring Washer holds 
all parts tight 


There are 4 or more parts in most bolted assemblies—a nut, a 
bolt, and 2 or more parts to be held together. So long as there 
is even the slightest pressure between the threads of the nut and 
of its bolt, the nut newer budges; but meantime vibration is wear- 











there is inevitable wear. 





That's why a strong spring washer must be used. Nothing but Our Kantlink Spring Washers conform to Ordnance Standard 
a spring can retard this initial wear, and expand to hold the Specification BECX 1-2-3-, and Army-Navy Aeronautical Standard 
whole assembly tight. AN 935, and U. S. Navy drawing 12-Z-22. 


No matter whether you use a regular standard nut or one of 
the many fixed or lock-nuts, be sure to specify Kantlink spring 
washers for real bolted security. 

Let us send you samples—send details of your application. 
Test and compare them on the same job with any type of nut, 
or with any other type of washer. — 








Originators of «|» the long-range spring washer 


NATIONAL LOCK 
WASHER COMPANY 


NEWARK, NEW JERSEY, U. S. A. 


ach! 
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100K INTO 
| GALS T porary 


yACUUM PUMPS 


10FF6O (42 H. P.) Heavy Duty 
Rotary Vacuum Pump 





@ Look into Gast Rotaries... hundreds of Manu- 
facturers have. They’re now using, with great suc- 
cess, Gast Vacuum Pumps as standard equipment 
on applications ranging from automatic chuck op- 
erations to milking machines, filtration, packaging 
and labeling, paper feeding, vacuum printing 
frames, brake boosters, etc. 


Look into the advantages of Gast Rotary Design for 
the reasons back of Gast’s superior performance. 
Note the sliding vanes held against cylinder wall 
by centrifugal force, no springs, providing Auto- 
matic Take-Up for wear; Forced Air Cooling, Auto- 
matic Shaft Seal, and no reciprocating parts. It will 
pay you to “look into” Gast Rotary Pumps. 
Write today for FREE CATALOG 


GAST MFG. CORP., 107 Hinkley St. 
Benton Harbor, Michigan 


GAST AIR 


MOTORS ® COMPRESSORS 
VACUUM PUMPS 
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TO MANY OF YOUR 
RECONVERSION 
PROBLEMS..®% 





me ode 


FEDERAL SCREW 


In planning a rapid change-over to civilian 
manufacture, keep in mind the production 
capacity at Federal Screw Works. The con- 
tract manufacture of screw machine prod- 
ucts and cold-forged parts has been our specialty 
since 1919—and the added plant facilities and technical 
skill resulting from our war work puts us in an unex- 
celled position to supply many of the parts you may 
soon be needing. 






Federal Screw Works is fully equipped to make screw 
machine products of all types—to perform all second- 
operation work, including grinding, heat treating and 
plating—and to produce parts by cold forging and thread 
rolling—in any volume de- 
sired, and to your closest 
specifications. 


Send us the details of the 
parts you need. Without 
obligation on your part, we'll 
be glad to quote prices and 
deliveries. 









Free illustrated book, ‘‘Focus on 
FEDERAL SCREW”, shows at a 
glance what we can do for you. 
Write for a copy—on your com- 
pany letterhead, please. 


darn WORKS 


DETROIT AND CHELSEA, MICHIE 
MAIN OFFICES: 3401 Martin Ave., Detroit 10, 
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High Pressure 
Valve Seats 


Bias fs 
Shaft ¢ Steel Mixer 























COLMONOY NO. 4 


Nickel base hard-facing alloy. Rockwell 
C hardness, 35 to 40. Specific gravity, 
6.91. Melting point, 2025°F. Approxi- 
mate composition %, Ni. 75-85. Cr. 8-14. 


B. 1-2. Balance Fe. Si. C.. 7 max- 
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Send for CATALOG 


Covers complete line of standard 
Colmonoy hard-facing alloys, special 
d engineering service. 


alloys o" 





WARD EACIRG ALL ONS 
AWD OVERLAY WETAAS 


Door 
Panel Draw Ring 
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Corrosion Problem 
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Some corrosion-resistant prop- 
erties of afew types of Carpenter 
Welded Stainless Tubing. 

Type 304 (18-8) resists effects 
of salt spray, crude oil, gaso- 
line, organic chemicals and 
acids, all foodstuffs and other 
severe+corrodents, J 
Type 347 (18-8-Ch) is prac- 
tically immune to intergranular 
corrosion with same resistance 
to acids as 304. It is used when 
subjected to heat in application 
or fabrication. Used for many 
aircraft exhaust assemblies. 
Type 3098 (25-12) resists same 
general chemicals as 304 but at 
higher temperatures and more 
severe corrosive conditions, 
Type 430 (14 to 18Cr) resists 
corrosion from blood, water, 
atmosphere, mercury and other 
active agents. 

Type 316 (18-8-Mo) is used 
for extremely corrosive condi- 
tions. 

Type 309CB (Stabilized) resists 
same general chemicals as 347 
but with more resistance to cor- 
rosion® and high temperatures. 


More Complete Data is contained in this 
file folder — factors that will help you in 
your selection of Welded Stainless Tubing 
to meet the requirements of your particu- 
lar job) A note on your company letter- 
ont head will bring it to you 


THE CARPENTER STEEL Co. 
Welded Alloy Tube Division e Kenilworth, N. J. 


enter 


WELDED 
STAINLESS TUBING 
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Photo and sketches 
courtesy of The Hydrau- 
lic Press Mfg. Co., Mf. 
Gilead, Ohio, U.S.A. 





Application of Linear 
“Por'’ packings to H- 
P-M Fastraverse Triple 
Acting Press .. . (1) to 
Main Cylinder (2) to 
Upper Blank Holder 
Cylinder (3) to Lower 
Blank Holder Cylinder. 


Which Tubing for that /7jWZAP-... fluid tight 
hydraulic seal 


1 
































Linear “Par” packings help 
H-P-M Fastraverse presses 
maintain the efficiency and 
fast operating cycle made 
necessary by today's faster 
speeds for the pressure 
processing of metals. 

Hydraulic equipment 
manufacturers can rely 
upon Linear's thoroughly 
dependable fluid tight 
seal, from zero to peck 
pressures. 

Manufactured from six 
compositions, each for o 
specific service, Linear 
“Par” packings’ precision 
design, exacting produc- 
tion methods and meticu- 
lous inspection, make them 
the choice of many lead- 
ing designers of the most 
modern hydraulic equip- 
ment. 


Sample packing rings sent upon request. Engineering 


consultation always available. 








LINEAR 


INCORPORATED 


STATE ROAD A LEVICK STREET 


TACONY, 


PRobDUCT 


k.NGINEERING 
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HEN there's a “rush” locking device design that should be 

on your drafting board — but isn’t — because you've been 
tied up on other matters — here’s QUICK HELP! Our one hundred 
page “Industrial Catalog” covering general and special purpose 
locks can take the pressure off the job. No encyclopedia but con- 
cise, carefully indexed and amply illustrated, it affords a wealth 
of locking design suggestions when a stock installation is indi- 


cated. Write for your copy. 





. If you are going “all out” in new designs or the application is 

] intricate, send us a blueprint or ask a Corbin Lock engineer to 
call. We have worked with design engineers for sixty-three years 
in each and every way, all to assure that the high quality of 
the design created or specified is definitely embodied in the 
finished product! 


CORBIN CABINET LOCK CO. 


DIVISION OF AMERICAN HARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT 





‘(Safety first... andtlast... when Corbinlocked’’ 
y 
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FOR SMALL WHEELS 














GRINDING 
WHEELS 


Up to 3" in diameter 

in various bonds, includ- 

ing the new FV, the bond 
with a pedigree. 


MOUNTED WHEELS 


In every practical shape, grain 
and grade, each firmly mounted on 
a steel shank. 


CHICAGO GP wtnsnic'sins I 


oe 


| 
A AE. 


Whether you turn out fighting equipment for Uncle Sam 
or are re-tooling for peace-time production, you'll find 
Chicago Wheels just what you've been looking for to pro- 
duce better, smoother finishes. The widest range of types, 
abrasives and bonds—wheels to do any job of grinding so 
accurately the finish can be measured in micro inches— 
rubber wheels for polishing or precision cut-off work. 


You get the results of half a century of invention, tests 
and improvements from our modern research laboratory. 
And, this same laboratory is open to you—tell us about 
any grinding problem you have and our engineers will tell 
you how best to whip it. 


TRY A TEST WHEEL —Write us what material you have 
to finish and size wheel you'd like. We'll 
send one promptly. 


Write for Catalog of complete Chicage Line 


CHICAGO WHEEL & MFG. CO. 


Dept. PE 


1101 West Monroe Street Chicago 7, Illinois 





*Half a century of specialization has established our 
reputation as the small wheel people of the abrasive 
industry. 


SSSCSSSHSSSSSSSSSSSERSSSSSSSSESSSSSSSEESESESSESSESSSSSSSSSESERET ESSERE EEE eeeeeeeees 
Send Catalog. Interested in (] Mounted Wheels. [ Grinding Wheels 
[) Send Test Wheel. Size 


Name 


Address 
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After 24 hours’ immersion 


in S.A.E. 20 oil, wick specimens 
(each .25” diam. x 30” long) of six 
different types of Booth ‘“‘pre- 
scription” felts were surface- 
drained and then weighed. Oil 
absorption as high as 578% of the 
original weight of specimen was 
recorded. 

Various Booth felt tests, by 
independent laboratories, may 
give you new angles on felt. Ask 
for copies of the reports. 


THE BOOTH FELT COMPANY 
475 19th Street Brooklyn, N. Y. 
736 Sherman Street Chicago, II- 


APPLICATION CHART AND SAMPLE 
KIT . . . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (Ne 
sales follow-up.) 






TRADE MARK 
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It would be difficult to think of a control device 
as simple as a bellows, or one as effective and 
efficient. 


Temperatures and pressures are translated 
into direct motor action; expansion is absorbed; 
motion is transmitted; rotating shafts sealed, 
all by means of bellows and bellows assemblies. 
In fact, correctly designed and engineered bel- 
lows offer simple solutions to many seemingly 
complicated problems. 


Sellows pbssembliee... Sellows... Sellows Devices 
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FROM SIMPLE BASIC APPLICATIONS... 


Come Various Types of Assemblies 


Bridgeport Bellows are unit-constructed, with 
no seams or solder. They are built to serve 
indefinitely. 

7 : 

Whatever your problem— if it conceivably con- 
cerns bellows, we would like to discuss it with 
you. Our engineering department is at your 
service; our manufacturing facilities, complete 
and ready to meet your schedules. 


Write for new catalog LP-100. 














Reduce Floor Wear 
to a minimum, 


Increase efficiency 
of employees. 


Eliminate wracking 
of equipment. 


Save time, speed up 
production, 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 


60 WALKER ST., NEW YORK 13, N_Y. 
36 N. CLINTON CHICAGO 6, ILL. 


TAKE A LETTER MISS DINGLE! 


“Il want to get in touch with those FENN 
people about new machines right away.” 

Many a manufacturer's headache is due to Fear. He is aware that while 

his old style machines may be getting by in the “ production-at-any- 


cost” wartime era, an entirely different situation will be created by 


after-war competition. 


Fenn designs and develops special machinery for a wide range of indus- 
trial uses — efficient, simplified machines that are modern in conception 


and built to save money on production. 


Special machines that we have designed and built during the war have 
been instrumental in aiding the war effort by cutting costs and reducing 
time of operation, thereby increasing production and speeding delivery 


— the vital job of industry right now. 


If you have a special machinery problem we invite you to consult with 


our Engineering Department 


@ TOOLS 

@ FIXTURES 

@ MACHINE PARTS 

@ SPUR GEARS 

@ INTERNAL GEARS 

@ GUN PARTS 

@ AIRCRAFT PARTS 

@ SUB-ASSEMBLIES 

@ QUICK ACTION VISES 
@ SPECIAL MACHINERY 


THE FENN MANUFACTURING CO. 
HARTFORD, CONNECTICUT 


Special Machinery For Efficient Production 
Rex: ieee 
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e Pump for‘Chemicals! 








RaM 
MOYNO 


You make no “performance compromise’ when 





you pump hard-to-handle chemicals with the aston- 
ishing R & M Moyno. It pumps everything from 
free-flowing liquids to non-pourable pastes. 


LIKE NO OTHER TYPE OF PUMP 
The Moyno meters quantities, discharges at high 
or low pressures without pulsation, handles abra- 
sives, passes particles and solids in suspension, 
avoids high turbulence ... and its simple pumping 
elements may be made of materials selected for 
high resistance to practically any type of chemical 
reaction. Illustrated is one of several hundred 
Moyno-equipped installations which chemically 
treat locomotive feed water for leading American 
railroads. , 

THOUSANDS IN SERVICE 

The same unique abilities which make the Moyno 
such an excellent pump for chemicals also make it 


THE "STANDARD" MOYNO 
(One of many types) 


an outstanding performer on every type of service. 
Thousands of Moynos are in daily operation doing 
all kinds of pumping jobs well, working success- 
fully where other pumps have failed—and saving 





their cost many times over in /ower maintenance, 


longer life. 
SES vay 
THE ANSWER TO YOUR = 
LY PUMPING PROBLEM The pumping element consists of one moving part—a helical 
TI —— ill : allv ; oe © rotor revolving within a stator. There are no cylinders to 
1€ oyno wi pump virtually everything that score, no pistons, no valves or other small restricted open- 
flows through a pipe. Would you like to learn more ings imposing high velocity, yet the Moyno pumps with 
Se : itive displ t ‘ 
- aioss ic? hak on tox Gencomee. Repre- positive be asomantand tigh reserve pressure The Moyno 
\ d ; ; : : ; eliminates “churning” action, delivers in uniform flow, yet 
\ ~~ sentatives in major industrial centers. it uses no portion of the housing as a sealing surface —has 


no end seal whatever. 


ROBBINS & MYERS P INC MOYNO PUMP DIVISION + SPRINGFIELD, OHIO 
o 


in Canodo: Robbins & Myers Co. of Conada, Ltd., Brantford, Ont. 





TORS - HOISTS - CRANES - MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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@ For the benefit of the 

metal working industry we 

maintain a technical service 

department. Here our abra- 

sive machining experts study 
the applications of wet-belt grinding to specific 
pieces sent to us by manufacturers. The findings 
of these Methods Engineers are submitted to you 
without charge and without obligation. |n hun- 
dreds of cases our recommendations have proved 
invaluable to production men. 

WHATEVER YOUR PROBLEM — Production 
— Toolroom — Maintenance — we believe the 
Porter-Cable method can save you money, time 
and manpower! Send us examples of your jobs 


and see what we can do. THIS SERVICE IS 
AVAILABLE TO YOU FREE! 


PORTER-CABLE Machine Co. 


2110-6 N. Salina St., Syracuse 8, N. Y. 





WHEN designing new equip- 
ment for low production cost, remember 
NIBCO WROT and Cast Fittings and 
Valves or special tubular parts. Accurate 
manufacture and perfect sizing make align- 
ment easy and save time. Formed in one 
step from straight copper, aluminum or 
stainless steel tubing under tremendous 
pressures... they are the finest solder fit- 
tings made... vibration-proof and imper- 
vious to gases. Not only are tolerances 
maintained by individual plug tests, but 
all NIBCO products are manufactured un- 
der strict Laboratory Control. Write for 
catalog and get acquainted with the many 
items in NIBCO's line that will help solve 
your design problems. 


mi) VALVES ane sittines SINCE 1904 [igh 
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CAR TRACK 


FOR A NERVE-TWITCH 


a PES See ee, 


t takes a mighty “light hand” to measure and control tem- 
perature changes as delicate as a maiden’s blush. In the 
super-sensitive potentiometer and other process control 
instruments, the tiniest hesitation anywhere in the complex 
system of levers and linkages can produce a costly upset. 
That was the problem one instrument maker put up to 
Fafnir . . . to help create a clear, friction-free track for ther- 
mal and electrical impulses as minute as a nerve-twitch. 
Fafnir did it . . . with a series of precise, extremely small 
bearings, ranging from %” to 7%" outside diameters. At 
fourteen critical points Fafnir jewel-like ball bearings enable 
delicately balanced levers to pivot and cam followers to roll 
free of friction... without a trace of “dead-space effect.” 


The same Fafnir engineering skill and experience 
are available to you for the widest possible range of 
bearing problems. Why not use it? The Fafnir 
Bearing Company, New Britain, Connecticut. 





anasawmvrswma ” * 


Most Complete Line in America 


) . ~ 
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FOR SUPER SERVICE 


When we say super service, we mean just that! Because 
AMERICAN SUPER HEAVY DUTY ROLLER BEARINGS 
are specially built for applications requiring super strength 
... Super performance ... super endurance. They are not 
just "stock" bearings. Often they are designed to exact 
specification for the job they are required to do. Their 
vital, extra capacity to render continuous 24-hour-a-day 
performance in the heaviest equipment built, under the 
most adverse service conditions to be encountered in 
modern industry, is the reason why, for more than 25 years, 
AMERICANS have been first choice with manufacturers 
and designers of heavy industrial and oil country ma- 
chinery. Once adopted, no manufacturer has ever had to 


switch from AMERICANS. 
Write today for complete technical details. 


AMERICAN 


ROLLER BEARINGS 


AMERICAN ROLLER 
BEARING COMPANY 
Pittsburgh Pennsylvania 


1718 S. Flower St., Los Angeles, California 


‘ 


Chicago - 
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WATERPROOF 
PACKAGING 


at = often spells 


“SURVIVAL” 








STANDARD offers engineering help 


on your product or its 


Your life may never depend on dry matches, as 
the lives of our service men sometimes do. But 
there may be times when waterproof packaging 
or other achievements of injection-molded plastics 
can be an important factor in your product’s sur- 
vival over stiff competition. 

Notice the functional design of the plastic 
matchbox container engineered by Standard 
Molding of Dayton to meet service conditions. 


The gasketed seal is held by the Standard-designed 


Branches: 


service requirements 


metal bale tension unit. This is but a single 
example of Standard’s designing and engineering 
service which is available to you. 

Why not get the complete story as applied to 
your own product or its services? Let Standard 
engineers analyze your blueprints and submit 
ideas for production economies, product improve- 
ment or service requirements through use of 
custom-molded plastics packages similar to these. 


Write or phone Dayton or branch nearest you. 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tel. Gramercy 7-8929. 


CHATTANOOGA—Standard Molding Corp., P. O. Box 350, Tel. 62101. 


STANDARD 
“on, 


460 Bacon Street, Dayton 1, Ohio 
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G MOLDING 


HEmlock 8307 











Primitive pump used on an Italian farm 


during the 17th Ce ntury—from a copper en- 
graving by Athanasius Kircher, 1601-1680. 
Illustration from Bettmann Archive. 


Primitive Pump—1650 


The lift pump used by the farmers in Europe some 
four hundred years ago seemed to do a fairly good 
job according to this old-time illustration. But it’s 
a far cry from the modern high-pressure and high- 
speed pumps in use today. 

Pump valves, packings, gaskets and oil seals have 
also improved through the years—keeping pace with 
engineering advancements in the equipment in which 
they are used. Today the complete line of Garlock 
products fills every need of modern industry. 


' THE GARLOCK PACKING CO, 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Co., 
of Canada, Ltd., Montreal, Que. 





GARLOCK LATTICE-BRAID PACKING 


The unique structural design imparts 
semi-automatic pressure action. Avail- 
able in several styles for service on 
pumps and other equipment. 
























REX-FLEX Stainless 














Steel-lined exhaust units 








EXCESSIVE 
CORROSION 


VIBRATION 














Excessive heat, corrosion and vibration require 
an exhaust unit that is durable. Gas engines, es- 
pecially, demand a Rex-Flex lined exhaust unit 
to best withstand these destructive forces. 


A Rex-Flex stainless-steel unit was used in the 
above installation, since ordinary steel is more 
readily affected by corrosive action—caused by 
acidulated condensation during shut-down 
periods. Through the use of a lined Rex-Flex 
exhaust unit, a smooth bore flow was obtained— 
undesirable back pressures were avoided and 
longer unit life was assured. Flexibility was in- 
creased also, due to the Rex-Flex method of at- 
taching the liner, which allows complete freedom 
of axial and radial motion within specified 
limits. 


No matter what your exhaust connector needs 
are—now or in the future—you can increase op- 
erating life and efficiency with Rex-Flex Stain- 
less-Steel lined exhaust units. Send your instal- 
lation requirements to our Engineering Depart- 


ment— now. 


. 


> Flexible Metal Hose for Every Industrial Use 





f Fr I 
CHICAGO meTAl HOSE Conponarion 


whitE MAYWOOD, ILLINOIS 


Plants: Meyweed and figin, 1% 
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Anti-aircraft gunners depend on the accuracy 
of this range finder to get them “on target.” Many 
tube users are depending on Babcock & Wilcox to get 
them “on target’”’ when it comes to selecting the tubing 
best suited to their mechanical needs. They know 
that from B&W they can always be certain of getting 
unbiased recommendations on their tube problems. 
That's because B&W furnishes tubing for practically any 
mechanical requirement, and is therefore in a position 
to match tubing to individual jobs without prejudice 
toward any type. 
So, if you have a mechanical job for tubing 
to do, and if you’re in doubt as to what 
type to choose, let B&W engineers help you 
select the right one. Their impartial advice is 
backed by more than 20 years of tube 
engineering and manufacturing, plus research 
that has produced a long list of ‘‘firsts’’ in 
tubing development. 








: Ee 


B&W TUBES 


SEAMLESS. Complete range of carbon and alloy steels 
_ Sizes: Y2 in. to 8% in. O.D. 


ELECTRIC-RESISTANCE WELDED. Carbon grades 
Sizes: 4% in. to 4 in. O.D. 


.. THE BABCOCK & WILCOX TUBE COMPANY 


Seamless Tube Division Welded Tube Division 
* BEAVER FALLS, PA. ALLIANCE, OHIO 
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HANNIFIN 
CYLINDERS 




















selected for 
this severe 
service... 


* Reed-Prentice die casting machine 
for aluminum, magnesium or brass alloys 
uses Hannifin hydraulic cylinders for both the 
die closing and ‘‘shot’’ power. 

Die casting machine service is a severe test of 
hydraulic cylinder construction, and reliable, 
long-lived performance is of the greatest 
importance. Hannifin precision cylinders meet 
these requirements. 

No-tie-rod design provides a strong, simple 
cylinder assembly, and simplifies mounting 
and piping. 


Hannifin cylinders are bored and honed to 





produce a mirror finish cylinder body. 













This precision construction assures full power, 
smooth action, and long dependable service. 
Write for Cylinder Bulletin 35 giving complete 


specifications. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Avenue 
Chicago 24, Illinois 





















THE POWER OF A 
GOOD NAME PLATE 


Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
pearance and an extra advertising 
plus to any product. ‘Manufacturers 
of heavy equipment and luxury utili- 
ties alike know the multiple advan- 
tages obtained from using Robbins 
‘Quality Name Plates metal, 
plastic or metal with enamel. 


Write for free estimates and design 
suggestions for: Decorative Panels 
and Trims .. . Name ‘plates . . - 
Data plates. 


The Robbins Company 


ATTLEBORO, MASSACHUSETTS 


Manufacturers of Emblems and Plaques 
for overeFifty Years 












To learn how a nome 
plate can hel your 
product, send for your 
copy of “Name Plates 
by Robbins’. 






























WISCONSIN 


Ly ; 
HEAVY‘DUTY =i 


tin=Cooled 


- —_ : t 
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Photograph courtesy of 
Diamond T Motor Car Co., Chicago, Ill. 


The above typical service application shows 
a Wisconsin single cylinder air-cooled en- 
gine on the job, in a gravel dredging and 
washing operation in Mendicino County, Cal. 


Wisconsin single and 4-cylinder air-cooled 
engines, from 1 to 31 hp., are giving good 
accounts of themselves in a great variety of 
applications, on many types of contracting 
and industrial equipment where heavy- 
duty serviceability and freedom from cool- 
ing troubles and attention are important 
operating factors. Specify Wisconsin Power 
for your equipment. 


WISCONSIN MOTOR Corporation 
MILWAUKEE 14, WISCONSIN 


World's Largest Builders of Heavy Duty Air-Cooled Engines 
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: Cugexcoved LOCK WASHERS PROVIDE 
| THE CORRECT LOCKING POWER... FASTER, 


LOWER COST ASSEMBLY! 


Don’t be satisfied with just any lock washer. Let - 


Shakeproof engineers give you the benefit of their 





years of experience in analyzing and solving the 
fastening problems of leading metal-product manu- 
facturers. If you have applications where lock washers 
are used in large volume, a special type designed to 


Hl. meet your particular locking needs may improve 








performance and facilitate assembly. Often, the 

locking teeth can be “built-in” to a part—definitely 
reducing costs. Decide now to contact Shakeproof 

for a study of your lock washer requirements. DISCUSS YOUR FASTENING 
PROBLEMS WITH SHAKEPROOF 


The Shakeproof tapered-twisted 4 be fA bh & ’ RO 0 F rn 
tooth locking principle provides ' c. 


positive prot on against the loos- 
ening action of vibration. With this 
sample kit which contains various 
sizes and types you can quickly 











prove its outstanding efficiency. Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
Write for Kit No. 21, today! 2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois 
j in Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Detroit Office 








Les Angeles Office 
$670 Wilshire Bivd., Los Angeles 36, Calif. 2895 E. Grand Bivd., Detroit 2, Mighs 


Pp 
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For All Applications 
















The dependability of Wittek Hose Clamps, 
long accepted by the automotive and aviea- 
tion industries, is now being proven by actvel 
service with the armed forces of the United 
Nations as standard equipment for aircraft, 
tanks, jeeps, trucks, ships and other combet 
vehicles. Wittek Hose Clamps are made in 
many different sizes and types for all appl- 
cations. Write for new descriptive catalog. 
Wittek Manufacturing Co., 4305-15 West 
24th Place, Chicago 23, Illinois 


corrosion _ 
vibration_ 
















| QUICK DELIVERY 


























THE ALL-METAL A®€9FIox Jock nut pro- | TEE positive on high priority orders when 
| vides full locking security even under high you specify U. S. Steel Wire Springs on 
| heat and corrosive conditions. And under your urgent war orders. Let us dem- 
— a aera ae onstrate our ability to meet your re- : 
ocking ring produces a wedging that won't quirements both in quality of product = 
ae Gr at Ram ee. Laie ng pies - and promptness of delivery on your co 
bolt...not to the work! Fully effective next order for steel tre 
even on short bolts. A thoroughly prac- springs. es 
{ tical, time-proven 
Nic 
lock nut. Write for Al 
\ technical and appli- 
’ cation data. Want %. says 
| samples for testing? “COIL SPRING’ PR 





; 
: 
\ Just tell us what 


EXTENSION ® 
COMPRESSION 
e TORSION FLATS 
eWIRE FORMS 
Standard Round Edge Die Springs 


you need, 


tl 
ce (Ve U.S. STEEL 

n-cor-lox iviS1i 
LAMINATED SHIM cine cememane E Ss P R 1 N G CO * 


03 Union Streec ° Glenbrook, Cona. INNEY AVE., CLEVELAND, OHIO 
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SPERRY HYDRAULIC CONTROLS 


proven 7 nection Cecwalion of 


OCILGEAR MACHINES 








SPERRY RECEIVER 

















: SPERRY TRANSMIT TER 
4 FLex TUBING——_,. 








os a 
eee — 
<reney HYDRAULIC CONTROLS are used by the Alumi- SOLUTION: Alcoa changed to Sperry Hydraulic Con- 
num Company of America’s Massena Plant on a trols with the following results: 
250,000 Ib. Rod and Bar Stretching Machine, as shown above. 
A Transmitter mounted on the moving Ram Head remains a. Hydraulic control sensitivity provides pre- 
constantly at the operator’s hand, allowing him instant con- cise control. 


trol of the stationary Receiver. The motion of the Receiver is 
transmitted through a gear and pinion to the rotary pilot 
valve which, in turn, controls the pump stroke of the Oilgear c. Low maintenance and trouble free opera- 
Machine. tion of controls. 


APPLICATION: Manual control of speed and direction of 
motion of Ram Head on Alcoa’s 250,000 Ib. 
Rod and Bar Stretching Machine. 
3: PROBLEM: Original installation of mechanical con- 
trols presented following difficulties: 


b. Operator can watch machine more easily. 


The above case-history is typical of the advantages secured 
by many Machine Designers and Product Engineers when 
they use Sperry’s single-tube system to solve their remote- 
control problems. 


N a. Control set-up limited operator’s vision. Sperry’s Hydraulic Controls minimize design problems by 
b. High-accuracy control unobtainable. utilizing a single connected tube that can be bent around 
rs , ' 
c. Frequent and expensive maintenance due corners and pillars, and installed through walls and other 
s to complexity of mechanical controls. obstacles, thus reducing installation and maintenance costs. 
ngs 
EASILY INSTALLED ... DEPENDABLE ... ACCURATE 


Send for Bulletin 78 for additional details 


Yor GF ‘ : * “sy ES SPERRY ~ ie —EE et gk ee nen’ | 
] PRODUCTS a 
HOBOKEN, NEW JERSEY CHICAGO, ILLINOIS 


INC 
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LIBERAL SUPPLY 
OF GREASE 


REMOVABLE SEAL 


SNAP RING 


OOUBLE WIDTH 
BEARING 





The performance of NORMA-HOFFMANN : 
DOUBLE-WIDTH PRELUBRICATED “CARTRIDGE” ¢ 
BEARINGS in actual field service over the 
past eight years emphatically supports 
this statement. 


OFFMANN _ 


NORMA-HOFFMANN BEARINGS CORP'N. s:anrono, conv. <Touncded 1911 


ield Offices: NEW YORK + CHICAGO « CLEVELAND + CINCINNAT|+ PITTSBURGH + DETROIT » LOS ANGELES » SAN FRANCISCO + SEATTLE, WASH. 
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gript brush strins. 


———— oe 








— jgnod to — 
ELIMINATE 
COOLANT PROBLEMS 





= RUTHMAN === 


COOLANT PUMPS 


For steady, trouble-free operation 
specify Gusher Coolant Pumps on 
your machines. There is no need for 
priming . . . packing. The full ball 
bearing design, rigid one-piece shaft, 
and sturdy overall construction of 
Gusher Coolant Pumps, assure you of 
longer life, less maintenance cost, 
and uninterrupted, dependable service 





There's a Gusher for Every Requirement 
WRITE NOW FOR CATALOG 


THE RUTHMAN MACHINERY CO. 


1813 READING ROAD 


CINCINNATI 2, OHIO 


Model TL-7320 The '"GUSHER"'—A Modern Pump 


For Modern Machine Tools 


FULLERGRIPT BRUSHES for INDUSTRY 


Made in continuous ridged metal backing—full radial spiraled, semi- 
spiraled, straight or shaped built for that new machine design. Adopt 
permanent metal arbors or holders that operator can renew with Fuller- 





THE FULLER BRUSH COMPANY 


INDUSTRIAL DIVISION, 3590 MAIN STREET, HARTFORD 2, CONN. 
























“SEALOL" 


FOR ANY ROTATING SHAFT 


ED PRESSURE SEAL - - 
der a wide range 


un . e 
yi speeds. 'Sealol 


THE BALANC 
including 9°° 
h or low $ 


Seals fluids (incl 
of pressures at hig 


los 
power 
trolled by bal 


in various Cons 


conditions. 


ific © 
tructions to meet specific 
TU 


ulletin. 


Send tor B 


SEALED 
FLUID 


FLUID TIGHT SEAL 
i. THE ONLY 
MOVING CONTACT 


CLEARANCE 
seat DOES NO Fora | 


SHAFT 


SEALOL CORPORATION 
45 Willard Ave., Providence 5, R. I. 


Baltimore « 





Chicago * Cleveland + Detroit « New York 


los Angeles « 
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Tre 
HOW DAHLSTROM DESIGN 


AND ENGINEERING SKILL 
WORK TOGETHER 


@ The factual story given below offers another exam- 
ple of how Dahlstrom combines its 40-years design, 


engineering and metalworking skill to solve a highly 





technical problem for one manufacturer. In this case 
there were brand new problems because, Electronics 
is new, and there were many unusual factors that had 
to be considered. But Dahlstrom worked it out satis- 
factorily. We can do the same for you... we have the 
skills necessary to give you action and results. In the 
competitive days to come, we can help you. Write us 
today. Metal Specialties Division, Dahlstrom Metallic 


Door Company, Jamestown, N. Y. 














This electronic cabinet was designed by Dahl- 
strom to efficiently house a specific type of 
unit. Circular cutouts and rectangular side 
openings are for dial and switch equipment. 
Front door has invisible hinges. This door 
opens upon a metal instrument panel. The 
panel has a vision cutout for observing instru- 
ments further inside the cabinet. Removable 
side panels and double back doors permit easy 






access to all equipment. Front door has a two- 
Material is 11 and 16 gauge steel with 
3/16” bottom plate. Cabinet is 78” high, 
48” wide and 34” deep. Finished with one 
coat zine chromate primer and three toned 
Dahlstrom green enamel. Inside gray syn- 
thetic enamel. igh 


tone vertical striping design. 








“SLye 














ca | 








DAHLSTROM METAL SPECIALTIES 


Designing, Engineering and Fabricating of Special Cabinets . . Racks 
Mouldings . . Control Desks and Panels . . Radio Chassis .. Stampings 
Enclosures . . Pressed Shapes . . Product Cases . . Special Parts 
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? PLANTS -- LINKED FOR SERVI 


Forged securely together 
by identical standards of 
quality and production, 
both B-G-R Spring Plants 
act as one to give you un- 
limited service in springs 
















of all kinds—in any quan- 
tity. When you buy springs 
—get the benefits of B-G-R 
research and engineering 
design—for long life and 
trouble-free performance. 


MPINGS 














Vv V¥V To Make Sure That Your 
ANOTHER CLUTCH Application Is RIGHT 
Before you approve the blueprint for your post-war model — 

SPECIAL BY ORAND =, double oa S see : Mager nyt AA rinse ee a 
: give your product with the right applica- 
PROGRESSIVE tion. You are invited to utilize the clutch “know how" of our 


engineers to give your design 
advances that 






the technica 










will provide you and 
your customers with im- 
portant advantages. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 

complete specifications. Every production engineer will find 
\Res. help in this handy bulletin, when planning postwar products. =] 
N\; ROCKFORD CLUTCH [oritte eccrine] DIVISION cctrcxcton 


DRILLING MACHINE 






r 
. 
Ps 


209 Catherine Street, Rockford, Illinois, U.S. A. 


- 


\ wee 
= ae Serine wee « ° 
Losceco ME conven AoW 8 A Conoco TS ° ER, race ore wows PLE -ONSC convene 


mel? 
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For Mr. Webster’s dictionary... 


A new definition of fideli 


as 
<= 











wc, (U 
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At Stewart-Warner Corporation 
—an Elgin Plug Gage, showing less 
than .00001 inch wear, has delivered 
over 220,480 close tolerance gagings 
on a job which wore out steel gages, 


ir formerly used, after only 300 gagings! 
T An Elgin Ring Gage at the same 
“a plant, checking a shaft charged with 
can grinding compound, has now ex- 
we ceeded 328,950 gagings against 150 


pieces for high speed steel and 500 
for tungsten carbide. 





{t American Perforator Com- 
pany—an Elgin Plug Gage, still going 
strong, has delivered some 520,000 
close tolerance gagings over a 14- 
month period on parts which wore 
out steel gages after only l day! 





VF ;men- : 
‘i e Ps. e. a \ and of permanent dime 
: . “de wo . C e - - "1 
ac. fu’ ace try That degre , = 0 wear as 
Vibes cenc® > og dt 3, Indusity- esistance 
et -Z 4 alec: " hrough r . e y aS 
yvan B yew) : ~curacy t hire Gages- 
yon: cab & ced ional ac - : a de Sapp 

evec™ ee s t d by Elgin-mc - 
PS XK, * 4 .¢ aS ra e ) ° 
cov ae demonst | 
ce 4 
ee Same | 

































Elgin Sapphire dimensional fidelity 
saves man-hours, materials, money! 


man-hours, money and materials. 
Klgin Plug Gage sizes: from .030” 
to .400” and with tolerances as close 
as XX (+ .00001). 
Klgin Ring Gage sizes: from .004” 
250" and in tolerances 
.00020” down to .00004". 
Data on larger sizes, other gaging 


In plant after plant, wherever they 
are used, Elgin Sapphire Plug and 
Ring gages are setting new and al- to from 
most unbelievable records for resist- 
ance to wear. 

Chemically inert at normal tem- 
peratures, their rugged gaging ele- 
ments of brilliant sapphire do not 
rust, corrode, burr or become dis- 


items, and prices on request. 


America’s best equipped 
Sapphire Fabricator 
ELGIN NATIONAL WATCH COMPANY 
Sapphire Products Division 
932 Benton Street 
Aurora, Illinois, U. S. A. 


torted with use. 

Approaching the absolute in di- 
mensional fidelity, Elgin Sapphire 
Gages help eliminate the waste of 
worn-gage rejects; thus they save 


Elgin Sapphire Products present many advantages for all these types of equip- 

ment: GAGES - THREAD GUIDES - EXTRUSION DIES - KNIFE EDGES - SPRAY 

NOZZLES + SOFT WIRE DIES + BURNISHING TOOLS ~- PRESSURE VESSEL 
WINDOWS - WATCH CRYSTALS - HONING STONES 
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-ELGIN: 
Sayptiiee Grapes 


DIMENSIONAL FIDELITY IN 
GAGING OPERATIONS 





No Matter What You Make ~ * 
Or Intend to Make 9 


If you use springs up to '%” wire size or screw machine 
VA 


products up to 114”, make sure of accuracy and uniformity by 
writing the name “Peck” into your specifications. 


“Accuracy” and “uniformity” may be overworked words, but 
with us they are a PROMISE! For we know that anything less 
means trouble — first in the assembling department, later in 
the user’s hands. The steady growth of this company from the 
first world war to the present is due primarily to the delivery 
of well made products — the sort we would expect others to 
make for us were conditions reversed ! 


Right now, we are heavy with war work; 
but contact us. We'll help you if we can. 


THE PECK SPRING CO., 14 Summitt St. PLAINVILLE, CONN. 


SPRINGS & SCREW MACHINE PRODUCTS 


Pw, a loan 
LMA S/ 1 

















IT 
HINGES 


LINK TYPE- 
UNIVERSAL 


THE PULLEY OF JOINT Type H 
1000 SPEEDS This new type of universal joint for use in remote controls 


has three very distinct advantages over other types. (1) It 
@ This exclusive Speed hinges to align with any shaft angle from 
Control used on the DoAll O to 90°. (2) There is a minimum of back- 





Write for Bulletin 


Contour Sawing Machine is lash. (3) The output shaft turns in exact 45A for com: 


now available to other machine angular rotation with the input shaft. The plete data and 
specifications 


manufacturers who are looking for the finest Vari- | simplicity of installing saves valuable time 
able Speed Control... Changes speeds instantly—no in production. 

adjustments or work stoppages. Free floating pulley | _ It is recommended for use in air-con- 
provides automatic alignment of belts insuring long |  ditioning equipment, aviation, railroad and 
belt life. Three sizes, 61/4, 414 and 314"... Our marine equipment, petroleum and chemical 


Engineering Department is available forconsultation. industries, electronics, machine tools and 
other machinery. 


Write for the new interesting Speedmaster Circular 28 At) > LECTRIC 
| 

























THE DoALL COMPANY | Mele}: 9 0}: 8. Ue Co}. 


227 N. Laural Ave. Des Plaines, Ill. | 110 E. 42nd ST., NEW YORK 17, N. Y. 


| 








236 Propuct ENGINEERING — JuNE. 1945 













al 


AL 
i 


itrols 
(1) It 


bulletin 
com . 
aand 


ns 














| ) 





These are typical precision screw machine products. 
Tourek can make them exactly to your specifications 
... in any size from 1/16” to 2 5/8”... 

in any metal... in any quantity. 

Here at Tourek to supply these custom products 

is an organization coordinated to serve. An 
organization complete and modern in equipment... 
ingenious in engineering “know-how”. . . and 


rich in manufacturing experience. 


Although present production demands are today 
engaging our facilities, we are eager to serve 
you. Why not consult us— particularly on 


your postwar screw machine products problems? 





MAKERS OF THE FAMOUS 
TOUREK BALL JOINTS 
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TOUREK’S EQUIPMENT 
Tourek’s modern plant is 
equipped with the latest model 
automatic screw machines, all 
necessary supplementary 
equipment and complete tool 
room facilities. 


TOUREK’S INGENUITY 
Tourek’s Engineering Staff 
works closely with you to 
devise the most effective de- 
sign and economical produc- 
tion of precision parts. 





— 


TOUREK’S EXPERIENCE 
To the solution of your special 
problems Tourek brings to 
bear nearly a quarter of a 
century of successful, volume 
manufacture of screw machine 
parts of the most intricate de- 
sign and precise dimensions, 





J. J. TOUREK MFG. CO. 
4701 W. 16th Street Chicago 50, Illinois 





























MILFORD Automatic Rivet Setting 

Equipment replaces costly labor and MILFORD 

does a much more efficient job. ; 
RIVET & MACHINE CO. 


Consult us without obligation EASTERN DIVISION — CENTRAL DIVISION 


MILFORD, CONN. * ELYRIA.OHIO. 











SHEET STEEL PRODUCTS QM sums sre 
~y BRONZE 


: =a) K- MONEL 

Buying Pohrteates — —_ = 9 
roduct is the - “ 

yy other’ engineered acces- ts ° A LU M | N U M 

0 " rives, 3 ~~ ~- sineienmarie 
You must analyze your requirements, CARBON STEEL 
ccomteneed sapelier: Littisierd has ~s 

n ‘ 

feon fabricating all types of metals PLAST | Cs 
for 63 years; this is your guarantee 
of quality workmanship and quality GLASS 
plate and sheet steel fabrication. ee. 
Send your blueprints for estimates. DRILLED , 4 


BALLS 











ot Precision balis for every 
industrial requirement. Made in many different — 3 
materials. Send your specifications for . ij 
mendations from our Engineering De 


LEE STIS TUL on 
LITTLEFORD BROS., INC. HARTFORD, CONN. 


506 E. Pearl St. Cincinnati 2, Ohio NEW YORK OFFICE EXPORT OFFICE: NEW YORK CHICAGO OFFICE 
MURRAY HILL 6-1923 PHONE: PENNSYLVANIA 6-2078 HAYMARKET 867! 
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Give your Assembly Plans the THIRD DEGREE 











before you set up for post-war products 











SAVINGS UP TO 50% in assembly P-K SELF-TAPPING SCREWS save 
time and labor costs have been made WILL YOU BE ALL TOOLED UP by eliminating the tapping and tap 
by thousands of manufacturers FOR TROUBLE? ~ — expense necessary for machine 


when they switched to the short cut screws, and the slow fumbling with 


fastening method — Parker-Kalon bolts and nuts. They also eliminate 


Self-tapping Screws. costly insert in plastics, and rivet- 


YOU CAN START SAVING when 


you start production if you question 


ing in hard-to-reach places. 


ASK A P-K ASSEMBLY ENGINEER 


every fastening now, while your to check over your plans with you 


plans are still in process. Why wait to make sure you find all the fasten- 





° 3 : ‘ . ‘ ” . 
to find fastening “bugs” later, when = ing “bugs”. Or, mail us assembly 
a change now requires only a little nnn laden at ae details for recommendations. 
pencil work. says, "We had loads of trouble tapping Parker-Kalon Corp., 208 Varick St., 


sheet brass...couldn’t get pot. clean 


threads, especially with unskilled help. New York 14, N. x. 

WHATEVER MATERIAL vou are “Now, in these attenuators, we fasten 
- the aluminum cover to a brass stamping, 
working wi —plastics. die castings .065” thick, with P-K Type “Z”’ Self-tapping 
| — ry — \ =~ a: Screws, and our trouble is ended. Besides 
sheet steel. ; ; ass > eliminating tapping and speeding the work, 
cet stee I, aluminum, bra 8, fibre the P-K Screws form threads that are near 

. a . . “ 

in 7 out of 10 cases you'll find you to perfection, hold securely. 





can save with P-K Screws. and im- quinine nl tage ps aie KE R- KA 10 N 
prove your product as well! ee PAR 
Quality Controlled 
SELF-TAPPING SCREWS 
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UNIVERSAL JOINTS — quality-built. for specific jobs 





“ATLAS” Precision Type— "VULCAN" Rugged Type— 
where accuracy and strength are needed 


Dress up your product with ATLAS. Of highest quality throughout, these universal 
joints embody great strength and long life, combined with easy application. They are 
an outstanding means of improving the equipment on which they are used. 

The features of the ATLAS meet the designers’ most exacting specifications. Bear- 
ings of greatest possible size, located to assure minimum load and wear. Short, 


for hard, outdoor service 


This universal joint is especially adapted to all classes of outdoor 
work such as winches, agricultural machinery, road building equip- 
ment, power ‘‘take off’’ on trucks, and similar machines where 
heavy duty is involved 





stubby Jaws provide maximum strength. Closely ground, square-sided center block Joint ends and bearing pins are of alloy steel properly heat- 
supplies a rigid socket wrench drive. Manufactured from heat-treated alloy steels treated and ground to closest limits. Joint ends are drop-forged 
with bearing surfaces held to closest tolerances. These joints cannot fly apart in and designed for greatest strength. Bearing surfaces are located 
service. for minimum loads and wear. A large grease reservoir in center 

Made in standard sizes from 7%” O.D. to 3-3/16” O.D. Can be furnished with block supplies adequate positive lubrication. Made in sizes from 
bronze center parts or wholly of bronze. Available fitted to your specifications. 144” 0.D. to 2” 0.D. inclusive 


Descriptive circular and price list No. 10 sent upon request. 


The GRAY & PRIOR MACHINE CO. 


610 WINDSOR ST., HARTFORD, CONN., U. S. A. 


West Coast Representative: Link Belt Company, San Francisco; Los Angeles; Oakland; Portland; and Seattle 
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erelbet reece w THE HILLIARD 


101 WEST 4TH ST ELMIRA, N. Y. 
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100 YEARS 





COLD-FORGED...on bolt-making machinery... 


for strength, accuracy, appearance and economy 


is used SO suc 
RB&W EM 
PIRE Bolts was used to produce these 


[he same method that 
cessfully to manufacture 
ecial parts... with maximum strength, 
curacy and appearance, and at lowest 
St. 
Cold-forging on RB&W equipment in 
creases tensile strength, intensifying the 
iin while preserving the flow lines of 
- metal and provides an automatic 
pection of the material. Headed parts 
formed with extreme accuracy, for 
s modern machinery is operated to 
ty close tolerances. Threads are per 
Appearance is unmistakably 


quality product 


that 


LIPP RPP? LOG oA x 


RB&W's 
equipment operates at very high speeds, 
and, in cold-forging, 


Costs are lower, because 


the scrap waste is 
virtually eliminated 


THE LONGEST EXPERIENCE IN 
AUTOMATIC COLD-FORGING 
This is RB&W The his 


tory of this company is also the history 


100th year 
of automatic cold-forging, for it in 


troduced the original cold 


automatic 
heading machine and has since pioneered 
in many respects to improve the quality 
and lower the costs of fasteners and other 
parts which can be cold-forged 


In planning new parts, consider the 





many metal shapes which can be pro 


duced by cold-forging and also that 





RB&W's experience and facilities make 


it your logical source of supply. At pres 
ent, wartime commitments have monop 
olized those facilities; meanwhile, keep 


in mind the advantages of this method. 


ERS we 


Russell, Burdsall & Ward Bolt and Nut Company. 
Factories at: Port Chester, N. Y 
Falls, II! 


, Coraopolis, Pa., Rock 
Sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Los Angeles, Portland, Seattle with the 
industry's most complete, easiest-to-use catalog 


a Pa . 
4) 
©» F 
oy 
~2 AND ALUED FASTENING PRODUCTS - SINCE 1845 








RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
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PRECISION CAMERAS 


Universal Camera 
Corp. Selects Advance 
Die-Casitings for Their } 
Complex, Miniature } 
Mercury Instrument 


















Designers of high speed miniature cameras of today and tomorrow are finding modern pre- 
cision die-castings essential to the amazing accuracy, light weight, compactness and economy 
which make this type of instrument immensely popular. 






In the Mercury II, made by Universal Camera Corp., of New York, aluminum and zinc castings 
are employed extensively. The fact that numerous complicated die-castings render dependable 
precision performance on a camera only 542” x 2%" x 1%” is a tribute to the engineering 
skill and craftsmanship of this rapidly growing industry. 



















The zinc mechanism frame die-cast by Advance, on which are mounted no less than 238 parts 
is a marvel of intricacy with accuracy. The focusing mount includes an Advance die-cast inner 
sleeve with cast and external threads, demonstrating the ability to die-cast finely threaded 
parts with extreme accuracy. 







The enthusiasm of Universal Camera Corp’s engineers over the use of Advance die-castings 
is prophetic of the widening scope of die-castings in post war fabrication. 


ADVANCE PRESSURE CASTINGS, INC. 


Engineers, Designers and Manufacturers of Die-Castings of ‘'Quality with Economy"' 


38 NORTH 15TH ST. BROOKLYN 22, N. Y. 








inc 








j ilable 
elve sizes NOW aval 
we free from die charges. 


i d sup- 
Venture section and 
port plate are formed in one 
piece ... 0 folds or welds. 


These sections are formed 
cold..- dimensions are 
uniform. 
Write for folder giving full 
dimensions. | 



















The IMO pump provides “‘more pump in less space’ because 





it can be operated at high speeds and correspondingly high 






capacities, directly connected to and integrally mounted upon 






motors, turbines or other driving machinery—without the 






necessity of speed reduction gears. 














For information send 


for catalog 1-124G 


r 4 PUMP DIVISION OF THE 


my’ DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 






I-124-G 
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“Cold-forging” —proof #32... more each month 
PLAN TODAY: 


... because properly planned fastenings started in the 
product design stage may well mean “make” or “break”’ 
to that fast and precise assembly job—no assembled 
product can be better than its fastenings. 

... because you must choose between a standard fasten- 
ing or a part especially designed to meet your specific 
need —early action allows time for an exacting choice. 


CHOOSE SCOVILL: 


... because we can aid you in that selection—our broad 
experience in fastenings qualifies us as specialists. Our 
demonstrated ability in special design* makes Scovill 
your logical choice. 

... because our skill in special design, our special pro- 
cessing with our ingenuity in cold-forging, means a sub- 
stantial savings in money—materials—motions. 


CALL A SCOVILL FASTENINGS EXPERT TODAY 


*The special purpose item illustrated above is one of 
many examples of Scovill ingenuity in cold-forging 
and demonstrated ability in special design. 
























































3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws—Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 





SCOVILL _MANUFACTURING COMPANY 


WATERVILLE .... 


ae 20} ©) 5 Lom B—) 


DIVISION 


a 
WATERVILLE 48, CONN. fing TEL. WaTterRBURY 3-3151 





NEW YORK, Chrysler Building +» DETROIT, 714 Fisher Building » CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 


_—— 


PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. » LOS ANGELES, 2627 S. Soto St. » SAN FRANCISCO, 434 Brannan St. 
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STANDARDIZE ON 
ALLIS:‘CHALMERS am e 


A LINE OF ENGINES TO FIT 4 Keeps Diesel Engines 
YOUR LINE OF MACHINERY \f Running Efficiently 





YEL INJECTORS 
iC DEVICES 
0,000 p-s.i. 


TESTS F 


At Pressures Up To ' 


To keep diesel engines operating at peak efficiency, this 
portable, precision-built Adeco Nozzle Tester is indis- 
pensable. 


Light in weight ‘yet built for heavy-duty service, it enables 
any mechanic to make quick, accurate tests on injector 
opening pressure, spray pattern, etc., and detect stuck 
needle valves and leakage around valve seats. Tests both 
large and small injectors, on bench or engine, at pressures 
up to 10,000 p.s.i. Prevents costly delays and possible 


damage to engine. 
cif Ideal for testing hy- 
IRCRAFT & DIESEL draulic devices. 
; YIPMENT CORP. Write for bulletin 
ibe ae SAY ENSWOOD AVE. on this practical, 
Benefit from standardization... at --— 


CHICAGO 40, WLINO!IS : low-cost unit. 
the same time get all of the advan- 


w : 
tages these engines provide for HEN You NEED PRECISION-BUILT 
all your machines —large or SMALL PUMPS ee Specif TUTHI 
e 
—— 






Power your entire line of equip- 
ment with Allis-Chalmers engines. 


-Esmall. Available in a variety of 
sizes, each a heavy-duty unit in — 
every respect, Allis-Chalmers en- a 
gines deliver the same, reliable, 

economical performance whether 

powering shovels, rock crushers, 

———— road rollers, pavers, mixers, com- lf the Pump Drives 
| aim bist) pressors, sawmills or other equip- i 

| } er ment. Designed for tough tractor from a Reversing Shaft 


SL ~ service, high int , hundreds of 
ate service, high in torque, hundreds o ... IT’S MODEL R 


Y f thousands are daily proving they 






can “take it” on every type of appli- For lubrication, coolant or liquid transfer service on 
Tf  cation...on steady or intermittent reversing machinery, Tuthill Automatic Reversing Pumps 
f*; “ane F . . offer the practical solution, Without the use of check 
hob ff ~. ares : Available with various valves and without changing the direction of flow of the 
—— ci 7\ accessories. Choice of fuels. .Na- pumpage, these internal-gear rotary pumps solve the 
nt tion-wide repair service. Get all problem of driving the pump from a reversing shaft 

~ on 

‘ 


and provide the answer where the ultimate direction of 


eX the facts. Write for full information. shaft rotation is not known. Capacities from 1 to 50 
= 5 g.p.m. and pressures up to 100 p.s.i. Available with 


Hs : 
ER 
Li S CHa LMERS or without internal-relieving feature; also in stripped 
ae model form. Write for Tuthill Automatic Reversing 
Pump bulletin. 


ALG DIVISION + MILWAUKEE 1, U.S. A. 


POWER UNITS 


5 SIZES 
MODEL B-15 4 Cylinders, 24 Max. B.H.P. 1500 R.P.M. 
MODEL W-25 4 Cylinders, 31.5 Max.’ B.H.P. 1300 R.P.M. 


MODEL U-40 4 Cylinders, 45 Max. B.H.P. 1200 R.P.M. T U T H I L L Pp U M Pp Cc ° M P a N Y 


MODEL E-60 4 Cylinders, 74 Max. B.H.P. 1050 R.P.M. 
' { I 
MODEL L-90 6 Cylinders, 110 Max. B.H.P. 1050 R.P.M. 939 EAST 95TH STREET © CHICAGO 19, ILLINOIS 
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A. KNURLING that does the trick’ Seas 


Knurling of Socket 
Screws originated with 
“Unbrako” years ago. 














iT > AK Speedier production and lower maintenance costs result from 
y the use of these two unique screws. 
LL ee The knurled head of the “Unbrako” Socket Cap Screw affords 





KNURLED THREAD 
HOLLOW SET SCREW 


Where the “Unbrako” Cup 
Point Set Screw cannot be 








a non-skid grip for oily fingers, enabling the screw to be 
screwed-in farther and faster, before a wrench is needed. 


Knurling also facilitates locking when the screw has been 


= a countersunk. 
Self-Lock dless of th 
sa: The Knurled Cup Point “Unbrako” Hollow Set Screw cuts down 
oa Gk ae flat, oval maintenance costs, because it STAYS PUT. Knurling of the point 
offers no resistance when the screw is tightened up, but as soon 
as vibration tries to rattle it loose, the knurls immediately dig in 
and keep it firmly in place. 
* Vibration positively will not cause it to unwind. And it can be 
: used again and again without impairing its self-locking ability. 
a 
he Sizes in both screws: No. 4 to 142” diameter. Full range of 
” lengths. 
Oo 
- Write for the Catalog of “Unbrako” Socket Screw Products. 
ed 
ing 
ie 
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STANDARD PRESSED STEEL CO. 


BRANCHES: BOSTON * 







JUNE, 


JENKINTOWN, PENNA. BOX 545 


e INDIANAPOLIS e CHICAGO + ST. LOUIS ” SAN FRANCISCO 


OVER 40 YEARS IN BUSINESS 
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OFFICIAL U. S. NAVY PHOTO 


fh ‘af y Mall 


(FIRST CLASS) 


In the thousands of controls on the vast 













fleet of naval vessels now sailing the 
oceans of the world — Curtis Universal Joints are playing 
important roles. 

Tankers, submarines, battleships, cruisers, carriers, etc., 
require a multitude of valves, steering apparatus, and other 
mechanisms where transmission of power or positive control 
of shafting around corners or at angles is necessary. 

Here too, as well as in the aeronautical and machine 
tool fields, dependable, smooth action with minimum main- 
tenance is essential. Curtis ‘“Standards’’ for universal joints 
meet and exceed requirements of latest Navy Specifications. 

Why not let Curtis Engineers, with their 20 years of prac- 
tical knowledge and experience, help you solve your 
universal joint problems? 


Every universal joint made to Curtis ‘Standards 


Trademark 


stamped with our Registered 


Write for technical data and useful templates 


Uy CURTIS UNIVERSAL 
JOINT CO. INC.” 


SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 








| 





STANDARD 


TRANSFORMER 


E1-625 2 "A" Wh 
~EN-75 3. Me 2's 
ay 4 2%” =. 2h 

a eee 2h 
__EN.3A a 
eli? 7 oh" 
£1-125.+~=—B Wh” 3h 
 €1-137 9 cy a ce 
“EN-13 10 4%” AMA" 

eis! 5” ah” 


““C*" dimension is variable 





j standardized 


Now available in 
quantity, OLYMPIC 
transformer 
cases are specifically de- 
signed to meet all normal 
requirements where stand- 
ard cases are used. Con- 
struction is rigid, with 
rounded corners, and 
tight-fitting covers top and 
bottom. OLYMPIC stand- 
ard transformer cases can 
be furnished with pierced 
covers, studs, brackets or 
channels. Inquiries are 
invited — write for illus- 
trated bulletin. 





OLYMPIC 
TOOL & MFG. CO., INC. 


39 CHAMBERS ST. 
NEW YORK 7,N. Y. 
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THE POPE PRECISION 
GRINDER SPINDLE 


Pope Precision Grinder 
Spindles are designed and 
constructed to achieve and 
maintain balance. The fin- 
est’ precision bearings are 
employed. Every part is 
finished to extremely close 
tolerances and Pope Spin- 
dles are assembled and 
tested by skilled special- 
ists. They are free from 
objectonab'e vibration 
and capable of producing 
exceedingly fine grinding 
finishes. 











THE POPE BALANCING 
WHEEL HOLDER 
and BALANCING KIT 


For 6” x 18” 
Grinders. 


Surface 


With the Pope Balancing 
Wheel Holder and Balanc- 
ing Kit accurate wheel 
balance is obtained quick- 
ly and easily. Even the 
best makes of new wheels 
do not always come 
through in true balance 
and unbalance develops 
in use from a number of 
causes. The Kit is so 
easy to use that there is 
no longer any temptation 
to neglect this essential 
element in fine finishes. 

















Why not make the most of your 
grinders? To see how easily and 
inexpensively it can be done, just 
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ask us to mail you Spindle Data 
Sheet No. 12 ‘‘A’’ and booklet 
“How To Get Better Finishes 
On Ground Surfaces.”’ 


ESTABLISHEL 


POPE MACHINERY CORPORATION 
261 RIVER STREET « HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 
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A 
ONE OF A SERIES 
showing typical 
POWER DRIVE and 
REMOTE CONTROL 

applications 


, fr is 2S suc 
L flexible oe pore White "MAS 


sons. 
ible \ocatio “f rhe : ‘Vind a 


ting © a 
oPwihich a single * 
FLEXIBLE SHAFT HANDBOOK 

FREE TO ENGINEERS 
This newly published 256-page handbook gives 


complete information and engineering data on 
both power drive and remote control flexible 





shafts and how to apply them. A copy, free 
to any engineer who complies with this pro- 
vision — make your request on your business 


THE S. S. WHITE FUT E N DUS TRIAL DIVISION 











dle Oata DEPT. BD 10 EAST 40th ST., NEW YORK 16, N. Y. 
oklet 
rinishes FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
TION MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 


LES One of 7¢mericas AAAA Industrial Enterprises 
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A Self-powered PUMP 


utilizing Vacuum or Pressure 
where PRECISION is paramount 





For positive register in ALL paper-hand- 
ling; web-guiding for textiles; handling 
light metals for stamping; mechanical 
gauging and scores of operations where 
positive precision is needed, MACHINE 
DESIGNERS are relying on 
















COMPACT 


MOTOAIR fem 


NO GEARS 
An ideal accessory, readily NO DRIVES 
NO GUARDS 








mounted in out-of-the-way areas. 


ASK FOR CATALOG! 








NEW JERSEY MACHINE vis UE te el 


omen: 2 Ben: wm een, | 


rer oe eae > R 
1540 Clinton Street © HOBOKEN,N. J. eemnnens Smee 


1701 Carew Tower 















Springs FOR INDUSTRY 








Size No. A180 for A Belts 
Size No. B214 for B Belts 








Here is a new fastener, the Flex V, for the smaller sizes 
of V-belts that is going to establish the same outstanding 
performance record as the Alligator V-belt fastener has 
already established for the larger sizes of V-belts. 

This new Flex V fastener is made in two sizes for A and 
B section V-belts. It is simple in design, easy to apply and | F y 0 U B U y { L & i | N 
the separable hinge joint makes for quick replacement of 


V-belts without dismantling shafting or machinery. No metal 























touches the pulley so Flex V fastened belts can be run on a wire shapes, Snap-Clips, or any item made from 
V-flat drive. ° ° ° 

Folder No. V-12 gives complete details on this new Flex either flat or round wire; pointed, threaded or 
V fastener with list prices, special tools and application in- i +H e 
formation. Your request will bring a copy. welded; m any metal or finish; send us your 


inquiries. 


DUYAHDGA SPRING CO. 


Order from your supply house 


FLEXIBLE STEEL LACING CO. 


4602 LEXINGTON ST., CHICAGO 44, ILLINOIS 


Also sole manufacturers of Alligator Steel Belt Lacing 
for flat transmission belts. Alligator V-belt Fasteners 
for V-belts and Flexco. HD Belt Fasteners and Rip 
Plates for fastening and repairing conveyor belts. 





/025/ enea Koad Be Clhosks nd 0. 
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BY ALL MEANS—BUY BONDS! 


sre emer ee 
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TWIN-FAST’s sharper, harder threads and 
greater thread area assure closer tie-up with 
wood fibres! 


Harder, sharper Twin-Fast threads, from point to shank, 
penetrate deeply into the wood with a cutting, rather than 
crushing, action. The result is tighter seating! And the full, 
cylindrical root gives Twin-Fast Screws more thread area 
than in a tapered screw of the same size. This means 
greater holding power! What's more, because of the twin 
threads, Twin-Fast requires only half as many turns of the 
driver. Less ‘‘wear and tear’’ on the threads which have 
been cut in the wood! And Twin-Fast Screws cost no more! 


We're not asking you to take our word. Test Twin-Fast 
yourself on your own assemblies. Let us know and we'll 
be glad to send samples. 


Other Twin-Fast Features 


Relieved shank diameter 
prevents stresses which might 
cause immediate or eventual 
splitting or fissures. 


Cylindrical construction (not 
tapered) increases thread area 
for tighter seating, greater hold- 
ing power. Often, fewer and 
shorter screws may be used. 


Single, sharp, centered point 
where twin threads terminate 
assures quick starting, self-cen- 
tering, balanced driving. 





Twin-Fast Screws come in 
steel or brass with round, 
flat or oval heads—stand- 
ardsizesandthreadcount. 


For Faster Production—Sounder Construction — 


TWIN THREAD WOOD SCREWS 


Patents 2,314,390; 2,314,391. Other pats. pending. 


@. 
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Simply by varying the shape of the vacuum 
chamber opening, a wide range of para- 
bolic or “surface tension” shapes can be 
obtained with the vacuum forming tech- 
nique. Three variations are shown above. 





Prexicias is the trade-mark, Reg. U. S. Pat 


ROG 


For the fabrication of large three-dimensional PLEXIGLAS sections 
like the nose of the Sikorsky R-5 Helicopter illustrated above, the 
vacuum forming technique and its variations developed by Rohm & 
llaas offer important economies. Savings in time and manpower are 


WHY NOT DESIGN 


Vacuum-formed PLEXxIGLas housing (left) 
for Judson Electrical Fence Controller cost 
only $1.85 complete, a substantial saving 
over the cost of $3.45, exclusive of dies, for 
the same housing cast of aluminum (right). 


New savings made possible by Vacuum 


YOUR PRODUCTS 





effected, and danger of distortion is substantially decreased. The R-5 
nose of PLEXIGLAS is produced by a combination of vacuum and 
stretch forming — v 
and stretch forming 


acuum forming to obtain the required outline, 
to provide extra depth and exact shape. 





With the improved new vacuum forming 
process, economical fabrication of three 
dimensional PLEXIGLAS sections like these 
is possible when the vacuum chamber open- 
ing isin both horizontal and vertical planes. 





jor the acrvlic resin thermoplastic sheets and molding pou ders manufactured by Rohm & Haas Company. 


: 
Xx 





AAAS 


Manufacturers of Chemicals including Plastics . .. Synthetic Insecticides . . . Fungicides 
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forming with F VeX1 OLAS 


THIS IMPROVED PROCESS? 


TO UTILIZE 


LREADY thoroughly tested in the Ifield of aviation, 
£\ the technique of forming PLExIGLAs sheets into 
three-dimensional sections, as developed by Rohm & 
Haas, holds real significance for post-war fabrication. 
Time and manpower are cut. Stretching is far more 
uniform than can usually be obtained manually. Danger 
of optical distortion and mark-off is reduced to a mini- 
mum. Because of these. obvious improvements, the 
new technique paves the way for fast, low-cost hous- 
ings, boxes, globes, safety shields and hosts of other 
PLEXIGLAS applications for which older ‘orming 
methods were either too slow or too costly. 

Most easily produced by the vacuum forming method 
are simple spherical or “‘surface tension’’ shapes. 
Variations may be obtained by the so-called “‘snap- 
back”? method, an extension of vacuum forming, in 
which a mold is introduced to form the inside contour. 
Progressive steps in both processes are described in 
detail at right: 





4 > 


LOOKING AHEAD 
THROUGH 


Plexiglas 


Rohm & Haas is the pioneer and principal 
producer of acrylic plastics. Today PLExicLas 
is found on every type of Army and Navy 
plane—cony incing proof of the qualities that 
have made it “‘aviation’s standard trans- 
| parent plastic.” 

| Why not investigate the ways in which it 
can give your product new sales advantages? 
Write or call our nearest office— Philadelphia, 
Detroit, Los Angeles, Chicago, Cleveland, 
New York. Canadian distributor: Hobbs 
Glass Ltd., Montreal. 



























ONLY ROHM & HAAS MAKES 
Plexiglas 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS 








- 








Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities 


Heated Plexiglas sheet is 
fie clamped over vacuum chamber 


Made flexible by heating in a hot-air oven at temperatures 
ranging from 220° F to 300° F, the flat sheet of PLEXIGLAS 
is clamped between a Masonite die-stock ring and the top 
flange of the vacuum pot. When vacuum is created in the 
chamber, the sheet is stretched and drawn downward. 


l} ‘Surface tension” shapes are formed 
- by vacuum alone, without mold 


When the rapidly-stretching PLexicLas sheet touches a 
contact pin, placed at the required depth, the vacuum valve 
is automatically shut. It is 
then only necessary to cool 
the part and remove it, shaped 
to final dimensions. This is the 
method used to form the 
familiar navigator’s astrodome 
on most American bombers. 


SHEET DRAWN DOWN 
BY VACUUM 


, VACUUM 
“~  =—«- APPLIED | 


aati 








1 Variations are formed by ‘“snap- 
/» back” method, employing male molds 


““Snap-back”’ forming is a variant of vacuum forming. After 
the PLexicLas has been drawn by the vacuum into a 
“surface tension” shape, a male mold of wood or plaster is 
introduced into the bubble to shape the inside contour to 
the form of the desired part. The vacuum is then gradually 
released and since PLEXIGLAs, when hot, has a tendency to 
return to its flat-sheet form, 
the sheet comes back slowly 
against the mold. The form, of 
course, should be constructed 
with sufficient draft to permit 
easy removal of the part when 
cool. By this method, the 
power turret mounted on 
most American bombers is 
produced. 


MALE FORM LOWERED /NS/DE “BUBBLE” 
FORMED BY VACUUM 






MOLO 





— 





( €) \| P \ N Y WASHINGTON SOUARI 
\U 1 ge i PHILADELPHIA 3. PA. 


Enzymes .. . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 
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\ Another Plastic 


A leading manufacturer of elec- 
trical testing equipment brought 
this section of a capacitor switch 
to TECH-ART to mold. Sections 
of varying thickness complicated 
the molding problem — 20 in- 
serts on 6 planes had to be spaced 
to minute tolerances —with 
high dimensional accuracy as an 
over-ail requirement. And be- 
cause the unit had to be used in 
measuring capacitance of high- 
frequency circuits, a material with 
high dielectric properties and re- 
sistance to heat was needed. 
TECH-ART engineers selected a 
suitable material, designed the 
necessary intricate molds requiring 
4 side -pulls, and turned the job 
over to its master mold builders. 
The result was a precision-built 
mold that produced thousands of 
these accurate parts in the re 
quired time —Another difficult 
molding problem turned into 
another Plastic Success Story by 
TECH-ART. 


ON Ica... Molded in PLASTICS 


Exceptional ideas like this one take shape every day in the hands 
of TECH-ART’s engineers and master mold builders. Skilled mold- 
building craftsmen, following the designs laid down by TECH-ART’s 
engineering staff, pattern contours of strength, appearance and serv- 
iceability with precision accuracy in every detail. And the wide variety 
of their creations is matched by TECH-ART’s vast production facilities 
—including every type of compression and compression-transfer mold- 
ing equipment, as well as a large battery of injection-molding units. 
It is this broad experience in all the details of plastic production which 
insures that your product, too, from its rough idea stage on, can be 
developed into another Plastic Success Story in the hands of TECH-ART 
engineers and mold-building craftsmen. 


36th Ave. and 41st Street * LONG ISLAND CITY, N.Y. + Tel. AStoria 8-6050-1 B 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 


PIONEER PLASTIC MOLDERS ... Established 1891 
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Correct Control Brings Results in Quantity Production of Aircraft Cable 
Fittings—Tolerances of .0005” Maintained—Importance of Power, Speed, 
Feed, Tool Angles, Coolants 


A Report on the Details of Operations in the Trenton, N. J. plant 
of John A. Roebling’s Sons Company 


The machining of stainless steel is 
not difficult, but different, as com- 
pared to ordinary screw stock. The 
main difference is that you cannot be 
careless with stainless. Everything 
along the stainless production line 
must be kept under exact control. This 
sums up the experiences of Ray Bro- 
dowski, Foreman of Dept. 26, John A. 
20ebling’s Sons Company, Trenton, 
New Jersey. 

The job must be done with unusual 
accuracy. All the strength that can be 
had must be crowded into very thin 
cross sections with widely differing 
dimensions. This calls for fine ma- 
chining with a capital “F’’; the job 
would be tough to handle no matter 
what the material. 

The finished parts must be swaged 
onto steel cables. This requires the 
selenium grade of Rustless 18-8 FM, 
Type 303, since the grades containing 
other free machining agents have been 
found unsuited for this severe opera- 
tion. 

In the face of these problems, 
Roebling’s is making these parts quite 


successfully. A few simple methods are 
followed; methods which would make 
for accuracy on any material but are 
especially applicable to stainless. 

The first essential is absolutely uni- 
form steel; steel that always behaves 
properly in the machines. A large 
proportion of the stainless used by 
Roebling’s for this job comes from the 
specialist in stainless steels, the Rust- 
less Iron and Steel Corporation 

An overall control principle which 
applies alike to every operation is: 
“Do not be gentle with stainless’”’. 
Whether they are severing the metal 
by cutting or compacting it by swag- 
ing, Roebling’s men always apply 
plenty of power. 

The reason for this is that this 
grade of stainless tends to work hard- 
en ahead of the tool. Each succes- 
sive “‘bite’’ therefore must get beneath 
the work hardening left by its prede- 
cessor. Cutting tools should have 
heavy feeds; otherwise too much of 
the chip area will be of work hardened 
steel and the tools will burn up. Swag- 
ing tools must have force enough so 





Several million fittings of assorted types have been machined from stainless steel Type 303 for aircraft 
control cable terminals by various manufacturers, Corrosion resistance, high strength, ductility for 
cold swaging, combined with machinability, are the major reasons for the use of this type of stainless. 
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RUSTLESS INFORMATION— PAGE | 


How Stainless Steel is Machined at 


Roebling’s 





they are compacting metal beneath 
the surface layer which has been 
hardened by previous impacts. 

After the terminals are swaged to 
steel cables, the entire assembly is 
proof tested to 60% of its minimum 
breaking strength. They must stand 
this test with extremely limited elon- 
gation. Variations in the strengths of 
the stainless steel fittings, then, would 
mean scrapping not only of these 
completely finished parts but also (in 
many cases) of the cables as well. In 
fact, the high and uniform strength 
of stainless coupled with excellent 
ductility is one of the principal rea- 
sons for using it on these cable ends. 


On the Automatics 


The sizes of stainless steel bar stock 
used as raw materials, run from 
13/16” down to 7/32” round, and 3/16” 
to 3/8” hex. 

First operations usually are per- 
formed on automatic screw machines, 
with shank diameters machined to tol- 
erances of plus .000” minus .003”, 
lengths of cuts held to plus .000” minus 
.020”. 

The rake and clearance angles of 
tools are highly important, since the 
first rule of stainless machining is to 
keep all tools perfectly ground and 
perfectly set. 

Roebling’s has found the recom- 
mended tool angles on page 7 of the 
Rustless book, “Shop Notes on the 
Machining of Stainless Steel’ quite 
satisfactory. (That book, which was 
one of the most understandable and 
useful ones in the shop, has just been 
replaced by a new and much more 
comprehensive Rustless booklet, “Ma- 
chining Stainless Steels.’’) 

No chip breaker is used unless the 
chips produced without one are both- 
ersome or damaging to machine op- 
eration. The reason is, the finish is 
smoother if the chips are not broken. 
In general, no chip breaker is needed 
for any cut of less than 1/64” depth, 
but from 1/64” to the deepest cut of 
.225” the chips must be broken. 

Turning feeds range from .0015” to 
.0047”, with speeds from 70 to 94 sur- 
face feet a minute (SFM). The heavier 
the feed, the less the troubles from 
work hardening. But if tools show 
signs of over-heating, the chip pres- 
sures must be reduced or other fac- 
tors modified. Usually the speed is re- 
duced and the feed kept constant. 
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Reducing the feed is the surest way to 
get into work hardening troubles, and 
these will burn up the tools in short 
order. 

Drilling is one of the difficult op- 
erations. The holes, after centerless 
grinding the shank, must be concen- 
tric and parallel with the O.D. to plus 
or minus .005”. And those holes are 
small and deep. 

Spot drilling and inside chamfering 
are performed at one position, then 
the hole is drilled to about ¥% of its 
final depth at a second position. The 
final drilling is done on drill presses, a 
recommended practice which increases 
automatic screw machine output. 

It is important that all drilling on 
the automatic be done at positions 
where very little side pressure is being 
exerted by other tools upon the stock. 
Such side pressure can make differ- 
ences as great as .002” and even .003” 
in the concentricity of the hole. 

Operators inspect every piece that 
comes from the automatics. At the 
slightest sign that a machine is 
“crowding the limits” or otherwise 
threatening to give trouble, the set up 
man is sent for. Continual inspection 
is one sure way to avoid trouble. Pre- 
cision machining of stainless must be 
kept under complete control. 


Centerless Grinding 


Many of the precautions taken to 
insure dimensional accuracy and per- 
fect finish would be as necessary with 
other steels as with stainless. Some of 
the centerless grinding precautions 
are among them. 

Centerless grinding usually follows 
the automatic screw machine opera- 
tions. The purposes of the grinding 
are (1) to remove all scratches and 
tool marks, and (2) accuracy, with 
sections which are to be threaded be- 
ing held to plus or minus .0005”. To 
make sure that the grinding gets below 
all tool marks and leaves a flawless 
finish, from .005” to .008” of stock is 
removed. 


"+000. 
5.218 *838- 


3.06!" 


1432'RAD. MIN 


a 4 
3067998 °° 
BEFORE SWAGING 


text for details of machining operations. 


It is important to keep all contam- 
inants out of the grinding coolant. 
Therefore all work is cleaned and de- 
greased before being taken to the 
grinder. Any straight cutting oil from 
the automatics carried to the grinder 
with the work would change the vis- 
cosity of the grinding coolant and 
might cause the entrainment of steel 
chips or of abrasive particles with con- 
sequent scratching of the work. 

The coolant is mixed 20-1 with 
water, and a special paste is added 
to increase the lubricity. 

Lubricity is needed to make sure 
that the work is not scratched by the 
work rest blades. For further protec- 
tion against scratching, the blades are 
tipped with an aluminum bronze which 
is an excellent bearing material; it has 
very low coefficient of friction when 
lubricated by the coolant. This bronze 
has displaced harder and longer lived 
blade tip materials, with marked im- 
provement in work finish. When badly 
worn it is restored by a simple welding 
operation. 

The blades are carefully set to a 20° 
angle. This angle holds the work in 
position with minimum bearing pres- 





Machining terminals on the automatics 
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This terminal is machined from stainless steel, Type 303, at bigh-production rates. See accompanying 


2-716" 


1/32 RAD. MIN. 
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.26 5 883. 





sure between work and blades, with 
consequent minimum scratching if any 
abrasive gets between the work and 
the bronze. And at the same time, it 
permits the coolant to flow off freely, 
with no surfaces which will entrap 
loose particles and keep them in posi- 
tion to scratch the work. 

Grinding wheels must be dressed 
often enough to keep up the produc- 
tion rate of the machine and preserve 
perfect finish on the work. All the 
grinding must come up to shoulders 
which bear on one side of the wheel 
only. The first wheels used, refused to 
stand the stress of grinding against 
hex shoulders. Therefore a wheel was 
adopted which has a 3/16” hard side; 
the main body of the wheel being 80 
N5BE (Norton Company) and the 
hard side 80 P5BE. 

This wheel needs dressing only after 
every 200 pieces or so, as compared to 
75 pieces for the old one. There is a 
worthwhile gain in daily output as well 
as in wheel life. 


On the Drill Presses 


Drilling of the deep holes present 
two problems: (1) to get the holes con- 
centric and parallel with the O.D., and 
(2) to complete them to their full 
depth. Starting the holes accurately is 
best done on the automatics. But fin- 
ishing them to full depths requires re- 
peated raising of the drill points from 
the work and lowering them again, 
each such cycle being called a “dive”. 
And this diving or pecking motion is 
most easily accomplished as a second- 
ary operation on a drill press. 

Roebling’s has found that some holes 
should be drilled on manually con- 
trolled presses, while others can be 
done on the Leland Gifford Hydro- 
matic Automatic Drill presses. The 
difference is in the size of the drill. 
Drills smaller than No. 17 need man- 
ual control. 

The operator of the manual press 
must have a sensitive touch. Only by 
“feel” can he tell when to lift the drill 
for another dive. Furthermore, he 
must be careful to raise the drill as 
abruptly as possible so the drill point 
does not idle on the work and cause 
work hardening. 

Automatic controls, by contrast, are 
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set at 3/16” per dive. They lift the 
drills quickly enough to prevent any 
troublesome amounts of work harden- 
ing. 

Crankshaft drills were used origi- 
nally, but it was found that the Hi- 
Spiral ones were equally rapid in ac- 
tion and could be re-ground much 
more quickly. 

Grinding of the drill points is im- 
portant. First of all, the grinding 
wheel must be diamond dressed to the 
highest possible accuracy so the point 
itself is fully accurate. After that, the 
drill point must be ground to a far 
more obtuse angle than is used for 
carbon steel. 140° is about right. (The 
standard angle is 118°.) 

As in all stainless machining, Roeb- 
ling’s finds that it is better to cut down 
the SFM than the feed if drilling 
troubles are encountered. Feeds range 
from .002” to .004”, SFM from 40 to 50. 
Chips should be heavy enough to work 
up the flutes readily. Light chips tend 
to get between the sides of the drill 
and the hole, causing rapid wear of 
driils as well as spoiled work. 

Because of the high cutting temper- 
atures at the drill points, soluble cut- 
ting oil has displaced the “straight” 
kind on this work. The soluble oil also 
tends to preserve the clearances on the 
drills longer, and to remove the chips 
better. 

With such accurate control meth- 
ods, Roebling’s is doing some highly 
accurate drilling. One example is two 
.272 Dia. parallel holes drilled simul- 
taneously only .024” apart in 13/16” 
stainless stock. 


1 hread Rolling 


The thread rolling is the last major 
operation, and it is the one which is 
most easily spoiled by any variations 
in the stock. Roebling’s, of course, 
cannot do anything more about the 
steel itself than to make sure that it 
comes from a steel plant which is rigid 
about living up to specifications. But 
Roebling’s can—and does—be careful 
that the sections to be threaded are 
well within their plus or minus .0005” 
tolerances. This initial accuracy would 
be necessary with any metal to roll 
threads to a class 3 fit, but with a 
tough metal like stainless it also helps 
the rolling operation. 

Thread rolling, like all other opera- 
tions on stainless, requires plenty of 
force. Thus, even on these small parts 
the No. 20 Waterbury Farrel Machine 
is not heavy enough for some of the 
work and the No. 30 does much better. 

Speeds must be controlled. A Reeves 
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Deep-drilling on the pecker Drills 


General Working 


Standard grade of high-speed tool 
steels are used, the only requirement 
being that the tool must be Rockwell 
C65 or harder. But this requirement 
must be observed; softer high-speed 
steels had only one-third the tool life 
of the C65 ones. 

Cutting oil for every operation must 
be high in lubricity and have no ten- 
dency to gum or stick the working 
parts of machines. All new cutting oil 
is sterilized before being fed to the 
machines. Keeping the cutting oil 
clean and free of entrained metal par- 
ticles is important. At least 50% of 
the oil used in the automatics is 
cleaned in a Barret oil reclaiming and 
cleaning system every day. Each ma- 
chine is completely cleaned out at least 


once for every twenty days of con- 
tinuous operation. The results include 
higher production rates, fewer spoiled 
parts, and almost no dermatitis among 
operators. 

The cutting oil is fed at the maxi- 
mum pressure which the machine 
pumps can deliver. It must be care- 
fully guided so the full force of the 
stream strikes at the spots where the 
chips impinge upon the tools. 

Methods like these keep the stain- 
less production line flowing smoothly. 
They are helped by the fact that any 
carelessness quickly shows up in dam- 
aged work, and therefore the careless- 
ness cannot be hidden. The machining 
of stainless steel, in short, is a job for 
the man who knows how to get his 
machines under control and keep 
them that way. 


The End 





Rustless produces stainless steels only, in bar, rod, wire — 
rounds, squares, hexagons, flats and special shapes. But 
we offer you much more than that. By intensive speciali- 
zation we have learned not only how to produce, 
but how to select and fabricate the various grades. 
For example —our machining engineers have com- 
pletely revised our popular booklet, ‘Shop Notes 
on the Machining of Stainless Steels.” Copies of 
the new booklet, mentioned in this advertise- 


ment, will be sent free on application. 













SALES OFFICES: 





variable speed drive is attached to 
each thread rolling machine, and 
Speeds are variable within a wide 
range. The larger the thread the 
faster can be the machine speed. 
Straight cutting oil is used as a die 
lubricant. 

Inspection is close. Work specifica- 
tions call for a number 3 fit, which 
means no taper, full size with proper 
lead and pitch. A comparator is with- 
In easy reach of each machine, and 
every tenth piece is checked by it. 
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Cold Heading for 
Greater Efficiency, Wide Range of 
Engineering Alloys Available 





To conserve material and reduce manu 
icturing costs, many items such as screws, 
lid and hollow rivets, bolts, nuts and 
istenings of all sorts have long been made 
rom wire or rod by cold upsetting and cold 
extrusion processes. Threading, where nec- 
essary, was generally performed by cold 
ling. Since very little, if any, machining 
; required, wire for this purpose must be 
extremely malleable and ductile in addi- 
tion, of course, to possessing satisfactory 
trength and stiffness. Most important also 
re layout of operations, design of tools 
nd skillful metal craftsmanship. 
With the development of more powerful 
Id heading machines that permit the 
inufacture of larger and more difficult 
tems than is possible with lighter equip- 
ent, many other articles besides fastenings 
in be made, by cold forging which were 
rmerly made by other methods of manu- 
facture. Frequently cold forgings are re- 


placing castings with great improvement 
in strength and wear resistance. 

Fortunately, non-ferrous metallurgical 
research has anticipated mechanical ad- 
vancements in machinery. In addition to a 
wide range of brasses with varying amounts 
of copper, with and without lead and tin, 
high strength engineering alloys of the sili- 
con bronze type such as Duronze I, and 
Duronze V are now available. Cold headed 
parts, therefore, can be made to the highest 
engineering requirements—great strength, 
wear and fatigue resistance, freedom from 
failures due to stress corrosion cracking. 
Pole line and marine hardware, valve 
stems, hexagon nuts, screws, wire and cable 
connectors, etc., etc., and other important 
parts for engineering items are therefore 
being made by cold forging. 

Bridgeport has made a specialty of sup- 
plying wire of the correct temper, surface 
finish and composition necessary to meet 


the severe requirements of modern mass 
production methods. Heading wire must 
be of special high quality—free from 
scratches, folds, blisters and similar im- 
perfections which are not important when 
the wire is used for other types of opera- 
tions. Otherwise cracks and breaks will 
appear on the surface especially where the 
original material has been upset to larger 
diameter. Also the wire must be extremely 
malleable so that it will fill out the die with- 
out developing dangerous shearing stresses 
involved in making bolts or rivets with 
large heads. At the same time, it must be 
of the correct temper so that the finished 
bolt, for example, will be stiff and strong 
on the shank. 

Listed in table form are eleven alloys 
which will meet most requirements and 
specifications. The services of our Labora- 
tory are freely offered to help in the selec 
tion of the most suitable alloy. 

High Brass—16— (approximately 65% 
copper, 35% zinc). Very ductile and malle- 
able. Special temper and surface. Most 
popular of the heading wire alloys. Used 
for making all types of machine, wood and 
cap screws, solid and hollow rivets, special 
fastenings. 

70-30 Brass—37—(approximately 70% 
copper, 30% zinc). Slightly more ductile 


(Continued on page 2, column 2) 
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High 70-30 Low Red Com. Light Low Naval Durcnze Duronze Phono 
Brass Brass Brass Brass Bronze Leaded Brass — Leaded Brass Brass ' v Electric 
16 37 5 85 25 43 41 45 813 609 840 
ANALYSIS 
Copper % §5.0 70.0 80.0 85.0 90.0 65.0 63.0 60.0 97.6 98.0 98.6 
I ead‘ C 3 75 
rin We 75 1.4 1.4 
Zinc % 35.0 30.0 20.0 15.0 10.0 34.7 36.25 39.25 
Silicon % 1.0 2.0 
MECHANICAL PROPERTIES 
: ; Hard* 65,000 65,000 62,000 59,000 50,000 65,000 65,000 80,000 80,000 65,000 
ren. Strength psi ; — - - - - - 
a | Soft 50,000 50,000 46,000 41,000 40,000 50,000 | 50,000 57,000 45,000 45,000 40,000 
o on { Hard* 25 25 2 12 13 25 15 12 12 10 
Elongation, % in 2 5 . - 
' Soft 60 60 50 48 50 60 50 47 50 50 40 
PHYSICAL CONSTANTS 
a Melting Pt. (Liq) °F 1710 1750 1830 1880 1910 1710 1700 1650 1940 1940 1970 
__ Density, Ibs./cu. in 306 308 313 316 318 306 306 304 317 316 321 
in Ma 11.3 11 10.6 10.4 10.2 11.3 11.3 118 9.3 98 9.9 
~ Thermal C ; +7 7 
ry - aces Btu/sq 67 70 81 92 109 67 67 67 35 27 120 
Elec. C %IACS . ; . ae 
ORF Sot 27 28 32 37 44 27 26 26 13 9 48 
_ Mod. of Elas. (Tension). psi — | 15,000,000} 16,000,000} 16,000,000 | 17,000,000 |17,000,000 |15,000,000 | 15,000,000 | 15,000,000 | 17,000,000 | 17,000,006 [17,000,000 
_ FABRICATION PROPERTIES 
a lachinability Rating** 30 30 30 30 20 50 60 30 30 30 20 
__ Cold Working E E E E E E G F E E E 
__ ‘lot Working a F F G G P E E E G 
: ’ " 1350- 1500- 1450 1400- 1200 1300 - 1300 1450 
ot ye OF 
Wineries sciansssieenaatl 1550 1650 1650 1600 1500 1600 1600 1600 
a PECIFICATIONS 
STM B134_ B134 E B134 B134 B134 B21 B98 type B | B9Y8Btype B} B105 
a Alloy #7 Alloy #6 | Alloy #4 |Alloy #3 |Alloy #2 Gr. A B99 type B | B99type B] Gr. 40 
, QQ-W-321 ]QQ-W-321 ~~ 1QQ-B-636a] QQ-C-59la] QQ-C-59la 
eral 4 x 4 : ; ? 4 . 
= . Gr. A&B | Gr.C Gr. A Class B Class B 
_.avy 46B6k 
ny 57-217A 57-171 
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CAUSES OF CORROSION 





This article is one of a series of discussions 
by C. L. Bulow, 
Bridgeport Brass Company 


research chemist of the 


PREVENTING THE ACCELERATION 
OF CORROSION BY REDUCING 
THE HOT WALL EFFECT 


Since we last discussed (December 1944 
issue of the Copper Alloy Bulletin) the 
acceleration of corrosion by the hot-wall 
effect, numerous questions have come up 
about the practical applications of the sug- 
gestions offered to increase service life by 
offsetting this effect. Briefly the mechanism 
of the hot-wall effect consists of the forma- 
tion of hot spots under bubbles of gas 
which are repeatedly formed at the same 
points. The bubbles of gas acting as heat 
insulating barriers hinder the liquid from 
cooling the metal surface and the resulting 
local high temperature accelerates the rate 
of corrosion. In addition, deposits of 
foreign matter (rust, certain types of silt, 
etc.) may also permit a local high tempera- 
ture to develop under the deposit. 
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In figures ‘‘A”’ and the effects of 
bubbles of gas and porous deposits are 
shown in horizontally held heat exchanger 
tubes where the heat is moving from the 
outside surface towards the inside surface 
of the tube. 

Frequently both bubbles of gas and de- 
posits of foreign material will separate 
from the corrosive liquid leading to the 
condition illustrated in figure ‘‘C’’. Since 
the rate of corrosion is increased by high 
local temperature every effort should be 
made to maintain as low a temperature as 
possible and keep continued, uninterrupted 
heating down to a minimum. 





Cold Heading 


(Continued from page 1) 
than brass heading wire. Used for making 
exceptionally large heads and certain types 
of hollow rivets. 


Low Brass—5—(approximately 80% 
copper, 20% zinc). Light golden color— 
very malleable, more resistant to stress 


corrosion cracking and general corrosion 
than yellow brass. Used for jewelry find 
ings, parts with large upset heads. 

Red Brass—85—(approximately 85% 
copper, 15% zinc). Rich golden color. For 
ornamental jewelry, special rivets and 
fastenings for vanity cases, lipstick holders. 
Very malleable. Has good corrosion resist- 
ance. 

Commercial Bronze —25— (approxi 
mately 90% copper, 10% zinc).—Bronze 
color, resists season cracking. Recommended 
for outdoor construction. 

Naval Brass—45— (approximately 60% 
copper, 0.75% tin, balance zinc). Used for 
cold heading belts for U. S. Navy require- 
ments. 

Low Leaded Brass —41— (approxi- 
mately 63% copper, 0.75% lead, balance 
zinc). Used where cold heading and such 
machinability as drilling, reaming, thread- 
ing, slotting, tapping is required. 

Light Leaded Brass—43—(approxi 
mately 65% copper, 0.3% lead, balance 
zinc). For operations requiring good cold 
heading with light machining. 

Duronze V—609—(approximately 98% 
copper, 2% silicon). Does not fail from 
stress corrosion cracking. Exceptionally 
malleable even in its hard drawn condition. 
Excellent for making all types of screw 
products by cold upsetting and roll thread- 
ing. Recommended for making bolts with 
exceptionally large heads. Tensile strengths 
of finished bolts average above 100,000 
lbs. per square inch. When properly made, 
it is not necessary to provide heat treat 
ment of the finished cold upset items to 
relieve stresses. Fine for outdoor construc- 
tion where brass and steel are not satis- 
factory. For cap and machine screws, bolts, 
cold upset nuts, wire and cable connectors, 
pole line and marine hardware, water meter 
bolts, valve parts, etc. 

Duronze I— 813 — (approximately 
97.6% copper, 1.4% tin and 1& silicon). 
Resists season cracking and corrosion from 
sea water. Similar in physical properties 
and applications to Duronze V. 

Phono-Electric—840— (approximately 
98.6% copper, 1.4% tin). Has an electri- 
cal conductivity approximately 40% that 
of pure copper. Very malleable—stronger 
than copper. Used for pole line hardware 
and electrical parts where strength, tough 
ness, corrosion resistance from weathering 
and good electrical conductivity are needed. 





NEW DEVELOPMENTS 
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This column lists items manufactured 
1 developed by many different sources 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
We will gladly refer readers 
to the manufacturer or other sources for 
further information 


Company 


Automatic Controls are reported for built 
in application on machine tools to provid 
feed and sequencing in any combination tha 
includes not more than forty functions in 
complete cycle. Initial setup for automati 
operation is made at the time an operat 
puts the equipped machine through the move 
ments required by a given work piece. Th 
machine will then duplicate these movement 
including rapid traverse, feed, indexing, speed 
changing in any combination to the maximur 
total of forty. No. 612 


An Emulsion Lubrication Apparatus is r 
ported to form a new type emulsion which 
will greatly increase the life of machine tool 
and the speed at which they can be operated 
The anti-corrosive and anti-friction effect 
can be obtained by emulsions as dilute as 98 
parts of water to 2 of oil. It is claimed a unit 
can be designed to any tank capacity whatever 

No. 613 


A Retracting Tool Holder that mounts on 
lathe carriage in place of the usual tool post 
and carries a bit or a boring bar is reported 
The bit or the bar is held in a pivoted head 
on the side of the holder so the head rocks the 
tool away from the work when a supporting 
latch rod is withdrawn from beneath it. No. 614 


An Electronic Detector is said to warn 
mercury vapor in the atmosphere to prot 
workers in the manufacture of chemical 
electrical apparatus, glass, and in metal mi 
ing and smelting for dangerous concentra 
tions. It is claimed to read 1 part per billior 

No. 615 


A New Band Saw Blade designed to cut soft 
brass, aluminum; and other soft metallic 
non-metallic materials is reported. Consider 
able space between teeth is said to provide 
the room for chip clearance required by these 
materials. The blade can be supplied to fit 
any standard band saw-machine No. 616 


A Work Positioner for welding, grinding, 
and parts assembly has been made available 
It mounts a 16-in. table that can be rotated 
through a complete circle. Tilted through a 
range of 150 deg. and locked at a desired 
angle. It has a weight capacity of 100 Ib: 

No. 617 


A New Flexible Tube Assembly acts, it i 
claimed, as an expansion joint in a rigid pipe 
line. It consists of a flexible metal tube welded 
in place between standard brass pipe nipples 
The units are available for 44 to 2-in. pipe 
lines. No. 618 
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SHEETS, ROLLS, STRIPS— PHONO-ELECTRIC* ALLOYS BRASS, BRONZE, ohne dtcncong COPPER WATER TUBE. 
Brass, bronze, copper, Duronze High-strength bronze trolley, messen- WIRE—For cap and macnir ” 
for stamping, deep drawing, forming ger wire and cable. , i screws, rivets, bolts, nuts. FABRICATING SERVICE DE! 
and spinning. ; . —Engir ing staff. 

WELDING ROD—For repairing DURONEE igs olin long 


CONDENSER, HEAT ExX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 


making 
industries. 


cast iron and steel, fabricat- Pr." str 


ing silicon bronze tanks. C 


LEDRITE* 
automatic screw 
machine products. 
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LARGEST PRODUCTION 
GENERATOR EVER MADE 
FOR AN AIRPLANE 


Pomet Powder Metallurgy has solved the toughest 
types of technical problems. When General Electric 
designed the new 300 amp. generator for the B-29, 
they needed the complicated friction vibration damper 
parts shown above. Note the ten opposing recessed 
spring sockets, the ten male and female arcs that must 
fit together with almost “piston ring accuracy”, and 
the complicated overall design. 


It would take too much time to produce these parts 
by any orthodox method. Pomet is manufacturing them 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH SBENSITY 





















































POMET FRICTION 


VAL-5- a BOE@n, 


DAMPER PARTS 


from metal powders accurately and in such record 


time that production keeps pace with the mounting 
requirements for B-29’s. 


Do you have a difficult problem which Pomet can solve? 
If you need special characteristics to order such as the 
strength of mild steel, corrosion resistance, ductility, 
wear resistance or others, and if you want precision 
on a volume basis, we would appreciate the oppor- 


tunity to quote on your specifications and blueprints. 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL 


30-46 Greenpoint Avenue 
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BRONZE CORPORATION 
Long Island City 1, N.Y. 







MESS KITS COME CLEAN FAST when 
there’s plenty of steaming hot water. 
Light weight, fuel-burning immersion 
heaters produced by Lonergan Mfg. 
Company give our fighters all they need 
—for baths as well as kits—by bringing 
water to a boil quickly in all climates, 
under all conditions. 


BAKING AS THEY RIDE, the four parts of the heater 
which have received finish coats travel through the 
Infra-Red oven where they get their final bake. Next 
and last stop is the assembly department. 








FINISHING DIP. After the prime coat has been baked 
by Infra-Red, immersion heaters travel to second dip 
tank for coat of Sherwin-Williams Quick Bake Olive 
Drab Lusterless Enamel. 
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HOOK, LINE AND HEATERS! Three parts of heater ride 
the finishing line on one hook, specially developed by 
Sherwin-Williams, to dip tanks and baking ovens. 
Fourth part—the tank—is carried by separate hook. 
All four parts travel as a complete unit. 


HERWIN - WIL 


Fea 








PRIMING DIP! Dip tank contains Sherwin-Williams 
Quick Bake Red Oxide prime coat. Parts are dipped 
by hand and replaced on hooks from which they drain 
directly into excess finish drain troughs. 











LiAMS helps Lonergan Mfg. Company 


peed up finishing of Army Immersion Heaters! 


Hot baths and hot dishwater were two of the things 
our front-line fighters missed most from the start — 
but not for long. Quartermaster Corps got the answer 
pronto—in the form of an immersion-type heater 
which quickly brings water to a boil anywhere, any- 
time—and keeps it hot. 

Lonergan Mfg. Company of Albion, Michigan, 
started production — but ran smack into a snag on 
finishing operations. An S.O.S. went to Sherwin- 
Williams. For the two-coat finish required on four 
parts of the h¢ater, Sherwin-Williams Quick Bake 
Red Oxide prinfér and Olive Drab fully met Quarter- 
master Corps specifications. But dipping each part 
separately would have slowed production to a crawl. 
Drainage difficulties prevented conveyorized dipping 
of the four parts simultaneously. A tough problem, 


INDUSTRIAL FINISHES 
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but Sherwin-Williams finishing experts tore into it and 
developed a new-type conveyor hook to hold and 
drain three of the four parts after hand dipping. The 
fourth hangs on a separate hook. All parts ride the 
conveyor line as a complete 
unit, so there’s no time lost 
in assembly. 

This service is typical 
of the way in which The 
Sherwin-Williams Co. 
follows through with tech- 
nical assistance as well as 
with finishes to meet- all 
needs. Perhaps we can help 
you? Write The Sherwin- 
Williams Co., Cleveland 1,0. 













Plastics Progress 


Produced It 
Dietzgen Ageproof Vellum is 
a product of the known 
progress in plastics. Not 
coated . . . but completely 
plasticized through and 
through to stay perfect 


Repeated Erasures 
Don’t Impair It 


The fine tooth surface of 
Dietzgen Ageproof Vellum 
takes ink easily or pencil of 
any standard hardness. Re- 
peated erasures do not dis- 
turb the completely plasti- 
cized fibers of this vellum. 
No feathering, blotting or 
ghosts 


Safe from Exposure 
Free from oil, wax, grease, 
Dietzgen Ageproof Vellum 
cannot discolor, become 
opaque or brittle, cannot pick 
up dust, cannot bleed oil to 
other drawings. Sunlight, 
humidity or handling doesn’t 
impair its outstanding ad- 
vantages 


Clear and Accurate 

Always 
The permanent charactef 
of the exceptional trans 
parency of Dietzgen Age 
proof Vellum insure de 
pendable reproductions al- 
ways, clear and accurate 
prints whenever they are 
needed. 
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DRAFTSMEN SAY THERE IS NOTHING 
TO COMPARE WITH IT... 


The product of the modern plastic 
age, Dietzgen Ageproof Vellum is 
that long-wanted sheet that would 
give the strength and the drawing 
quality of the finest paper plus the 
transparency of the thinnest tissue. 

Draftsmen who have used Dietzgen 
Ageproof Vellum say there is noth- 
ing to compare with it. It takes ink 
or pencil of any standard hardness 
without excessive pressure or wear. 
It withstands repeated erasures, per- 
mitting drawing over the erased spots 
without feathering, spreading or blot- 
ting. Age and use tests show this 


vellum cannot become yellow, brit- 





tle, opaque, rancid, cannot pick up 


dust with age. Dietzgen Ageproof 
Vellum stays white, stays strong, 
stays transparent. 

The secret lies in the through-and- 
through plasticizing of every fiber 
...an achievement of modern science 
of papermaking and plastics. Make 
your tests of this outstanding ad- 
vance in drafting and reproduction 
vellum. See the perfect drafting qual- 
ities, the immunity to feathering, 
blotting or ghosts, the transparency 
and whiteness that do not change. 
Ask your regular Dietzgen dealer 
or any Dietzgen office listed below. 


EUGENE DIETZGEN CO. 


Chicago + 


Los Angeles « Philadelphia « Washington + Milwaukee 


DIETZGEN 


New York « San Francisco * New Orleans « Pittsburgh 


Dealers in All Principal Cities 


Wow 
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how are you planning to make it 


HETHER your're designing freight cars or 
toy wagons, electric furnaces or electric 
toasters, steam shovels or garden spades, the basic 
criteria for selecting the materials you use are 
suitability, availability and maximum economy. 
On all three counts, steel will fill the bill most 
often. Steel can provide strength far beyond the 
limits of other materials, old or new. It can with- 
stand the severest range of temperatures or pres- 
sures. It will reduce weight safely at lowest cost. 
It offers high resistance to corrosion, to fatigue, to 
impact, shock and abrasion. 

Steel can be deep drawn, forged, formed, cut, 
bent and twisted. You can weld it to perfection, 
rivet, punch and even stitch it. You can polish it 
to mirror surface, paint or permanently coat it 








with porcelain enamel. What other material can 
be had in so many different forms, or with such 
widely different properties? 

Finally, the use of steel involves no unfamiliar 
fabricating or manufacturing problems. And, on 
the basis of performance, steel generally costs less. 

What amounts to a revolution in the manufac- 
ture of steels for severe service has recently taken 
place. 

The research concentrated on the developments 
of the weapons of war has paid off big in dis- 
covering, and proving in service, hitherto unsus- 
pected properties of special purpose steels. They 
open to the designing engineer entirely new fields 
of application, not only eminently practical, but 
almost unlimited in their golden possibilities. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors. United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


9 TIMES OUT OF 10 STEEL WILL DO IT BETTER 





U-S-S STAINLESS AND HEAT-RESISTING STEELS to assure 


high resistance to corrosion and heat, and to reduce 

weight. 

U-S‘S CARILLOY ALLOY STEELS—Special steels for the 

special jobs of industry. 

U-S-S HIGH STRENGTH STEELS to resist corrosion and 

increase strength without adding weight. 

U-S‘S COPPER STEEL to give at least twice the atmos- 
* pheric corrosion resistance of regular steel at little addi- 

tional cost. 

U-S‘S ABRASION-RESISTING STEEL to combat wear and 

friction. 


> TALES 
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U-S‘S HOT-ROLLED AND COLD-ROLLED STEELS to pro- 
vide the basic advantages of steel, plus maximum economy 
in accordance with the needs of each job. 


U-S‘S PAINTBOND—A galvanized, Bonderized sheet 
that permits immediate painting and holds paint tighter. 


U-S‘S VITRENAMEL — Sheets designed especially for 
porcelain enameling. 


U-S‘S ELECTRICAL SHEETS for motors, generators and 
transformers. 


STEEL 
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PUTTING THE SEVENTH BEND IN 


We've never been stumped vet, after thirty-four years 
of doing the almost impossible in bending TUBES. and 


meeting the most exacting engineering requirements. 


Square tubes, flat. oval, round tubes—steel, aluminum 


brass. copper—from !y" to 9”—from a huge landing- 
oear strut to a tiny oil line—we bend them. and reduce 
them to all kinds of amazing shapes, sizes and directions 
to ace omplish the most intricate uses, modern eneineer- 


ing commands them to perform. 

It calls for the highest degree of engineering skill. and 
alert, precise workmanship that comes only from one 
EXPERIENCE. 

Though we're doing an important war job we can offer 
this experience and skill, together with an able manage- 


source 


A TRICKY, THIN-WALL TUBE. 


ment to assure exceptional teamwork and precision 


production in all kinds of tube-bending. Put yout 


problems up to us. 


Write for 
its best to American Tube 


rence St.. New Haven 11. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 


hooklet about tube-bendine il 
Bending Co. Inc.. 7B Law 


informative 


Conn. 
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HEN a battery of “heavies” speaks, the 


enemy heeds ... hurries out of range. And as 


SPEAKER FOR the foe retreats, Spencer precision-made wire 
goes forward with our fighting men, to direct 

T is! E H OUS E the inexorable battering of Axis defenses. Battle- 
tested Spencer steel and alloy wires, serving 


with distinction in war, will be insurance against 


wire failure in your peace-time product. 


FINE STEEL AND ALLOY WIRE 


Spencer Wire Company 


WEST BROOKFIELD PLANT 


WEST BROOKFIELD © MASS. 


ODUCT ENGINEERING — JUNE, 1945 267 





SANA 






























&. 


CONTENTS 











you to select the right 


free-cutting copper alloy 


e. MACHINABILITY RATINGS e) 
OF FREECUTTING COPPER ALLOYS ly 


There’s a world of useful information in this 56- 
page book for anyone working with free-cutting 
copper alloys. Machinability ratings, for example 
... fabricating and mechanical properties. It gives 
the names and compositions of these alloys, typical 
uses, the forms and approximate sizes available. 
Also contains information on the cutting speeds, 
feeds, tools and lubricants for best results. 








You’ll find this new manual by Chase invaluable 
in selecting the brass, bronze or copper free-cut- 
ting alloy with the right combination of properties 
for your product or equipment. 





Send to Dept. PE-10 for your complimentary copy of 
“CHASE FREE-CUTTING BRASS, BRONZE, COPPER” 





CHASE BRASS & COPPER CO. 


—Incorporated — ' 
Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 






ALBANY f CINCINNATI INDIANAPOLIS t ms nw MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTAT CLEVELAND KANSAS CITY, MO. + WAREHOUSES « ie Sg NEWARK PITTSBURGH SEATTLE 
BALTIMORE DETROIT tOS ANGELES and OFFICES. ae NEW ORLEANS PROVIDENCE ST. LOUIS 
BOSTON HOUSTON MILWAUKEE Naren ( NEW YORK ROCHESTER f WASHINGTON f 
CHICAGO 







t Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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5. Spray ...and Fabricate! 


llow New Kodak Transfax Process 1—Using an ordinary spray gun Primer and your reproduction is 
Can Make Such Surprising Savings you coat any nonporous sheet ready to stand a lot of rough 
[RANSFERRING drawings to metal by material—metal, plastic, rubber handling. 
the new Kodak Transfax Process is with Kodak Transfax Primer. Kodak Transtax Process  with- 
emarkably simple and quick. And 2- Now, apply the quick-drying stands bending, shearing, punching 
lransfax reproductions are line-for- Kodak Transfax Spray. an even the cutting torch. 
line . . . dimension-for-dimension. 3—Place the original drawing in Efficient, economical, and fast, 
very detail is shown with unvary- contact with the coated metal . . . the Kodak Transfax Process speeds 
ing accuracy, regardless of the size expose briefly to are or mercury sheet metal fabrication in many 
of the part to be fabricated. vapor illumination. ways ... where layouts are complex 
You buy no special equipment. 4—Pour on a weak ammonia solu- ... Where detailed instructions must 
lhe entire process can be handled in tion . . . hose with warm tap go on the metal . . . where reproduc- 
ordinary room light—by anyone... water ... and your drawing is on tions are needed in quantity. For 
vithout lengthy training of oper- metal! full information write: Eastman 
itors. Step by step... s—Spray on a thin overcoat of Kodak Company, Rochester 4, N.Y. 


Simple or Complex ... It’s all one to the 
lransfax Process. Layouts as _ relatively 
mple as this or far more complicated are 
reproduced with equal ease sa accuracy. 
\nother plus factor of the Transfax Proc- 
ess is that drawings can be positioned sv 
that several small parts on different draw- 
ngs can be laid out on a single sheet... 
speeding production, reducing scrap loss. 


Line-for-line Accuracy: With manual 
drafting eliminated, copying errors and 
time-consuming checking and rechecking 
of details are out . . . with Transfax, each 
line, dimension, note on the original draw- 
ing is printed directly on the metal with- 


out chance for error 












Blueprint on Metal: The advantages of 
a Transfax layout carry right through pro- 
duction. The worker in the shop doesn’t 
have to refer to blueprints . . . take time to 





interpret, calculate dimensions. Forming 
lines, bend radii, drill-hole sizes and loca- 
tions, part numbers—everything in the 
pr 5 el is reproduced on the metal 












KODAK TRANSFAX PROCESS 


SAVES TIME ENDS ERROR SPEEDS PRODUCTION 


























THE KODAK LINAGRAPH TRANS- line-for-line duplicate of the lay- £ 
FER PROCESS is another Kodak out is always identical in size with y 
development for the reproduction the original. The projection y 

of working drawings on metal or method permits variation in scale 

othér sheet materials. In this proc- _.. . especially valuable when shrink 


ess, the metal, plastic, or plywood templates or experimental models 
sheet is sensitized by lamination are needed. Whichever method is 
with Kodak Linagraph Transfer used, the reproduction is pho- 


Paper... drawings are reproduced _ tographically accurate, and 
with photographic speed and ac- photographically complete, 


curacy by contact or projection. If to even the most minute 
the contact method is used, the detail. 


























a and light in weight, this 
Westinghouse Power Center Unit 
means new speed and efficiency in 
power installation. This easily-han- 
dled “package power” can be located 
at the actual load center to simplify 
wiring problems and effect savings of 
up to 75% in secondary cable require- 
ments. 

Lindsay Structure, modern method 
of light metal construction, contrib- 
utes to the unusual lightness and com- 
pactness of the power center unit. 
Utilizing the principle of uniform 
tensioning to provide a unique high 
strength-weight ratio, Ls makes addi- 
tional supports unnecessary even in 
housings for heavy machinery. And 
Ls units leave the equipment they 


Lindsay Structure Houses Whestinghouse Power Center Unit 
This sturdy, attractive, pre-formed structure available in steel or non-magnetic aluminum 





= etl 











An unusually safe type of installation, 
the Westinghouse Power Center Unit 
requires no vault—yet safeguards 
nearby workers under any transform- 
er load condition. 
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house readily accessible with the re- 
moval of the nearest panel. 

Parts for Lindsay Structure, availa- 
ble in steel or non-magnetic alumi- 
num, are pre-formed to your individ- 
ual requirements. A new war service 
also makes it possible to furnish com- 
pletely or partially assembled units— 
ready for the installation of your ma- 
chinery or equipment—anywhere in 
the United States. 

Check the possibilities of Lindsay 
Structure as a cabinet or housing for 
your product. Write to Lindsay and 
Lindsay, 222-B W. Adams St., Chicago 
6, ill.; or 60 E. 42nd St., New York 17, 
N.Y.; or to Lindsay Structure (Canada) 
Ltd., Dominion Square Building, Montreal. 


: al | 
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@ The Imperial Flex Fitting is an entirely new type FLEX FITTING ADVANTAGES: 
na- of tube fitting that makes a joint which actually per- a eos ‘ , 
in mits the tube to flex. 1, Makes a joint that is virtually indestructible by 
Extensive service in the field under a wide range vibration and that will withstand considerable 
say of conditions has proved the remarkable superiority mechanical shock. 
for of Flex Fittings over ordinary fittings where there is _ 8 Eliminates need for costly flexible hose lines in 
and vibration, minor tube movement or mechanical many instances. 
shock. Under the most rigorous tests, it has with- ei ae ee ae ene ee 
. . . q 7 4 1 a — 
ago stood over 20,000,000 cycles of vibration without 3. — mi petals 2 ads Of m & 
17, any sign of failure. a See 
Flex Fittings are now serving as standard equip- 4, Easy and speedy to install. Can be disconnected 
ment in such severe applications as Diesel engines, and reconnected repeatedly without danger of 





trucks, oil filter connections, heavy leakage. 
power equipment, and préme movers 5 
e 


Proved by extensive service in the field. 
for heavy guns. 


@ Catalog No. 344 gives complete engineer- 
ing data on Flex Fittings, including types, 
sizes, dimensions, specifications and appli- 

cation information. Write for your copy. 


HEADQUARTERS FOR TUBE FITTINGS 
AND TUBE WORKING TOOLS 


THE IMPERIAL BRASS MANUFACTURING COMPANY 
515 South Racine Ave., Chicago 7, Itlineis 


Propuct ENGINEERING — JUNE. 1945 


On case- 


CAMS 
CRANK SHA 
CYLINDERS 


Here ARE a few of the successful 
applications of Nitralloy from our 
constantly growing Case - History 
files. 

Wherever sapphire-hardness and 
high fatigue resistance are required 

.. wherever steel moves against 
steel under conditions inviting lu- 
brication failure — wherever parts 
must retain their hardness at 750°F. 
—that’s where Nitralloy is indicated. 

If all or any of these Nitralloy 


ROCKERS 

SH ACKLE BOLTS 
SHAFTS 
SOCKETS 
SPINDLES 


FAN BLADES 
GAGES 
GEARS 
KING PINS 
NOZZLES 
INIONS 
omnttt PARTS 
PLUNGERS 
piEseL ENGINE F 


RINGS 


properties will improve your prod- 
uct, it will pay you to specify and 
use Nitrided Nitralloy — the hard- 
est steel surface known. 

Nitriding is the process of case 
hardening certain alloy steels by 
means of a nitrogenous medium 
such as ammonia gas. The alloy 
steels that are most suitable for 
Nitriding are known as Nitralloy. 

W rite on your business letterhead 
for the 40-page booklet “Nitralloy.” 


Find out what NITRIDED NITRALLOY can do to extend 
the life and dependability of your peacetime machin- 
ery. Send us your specifications. Our applications 
engineers will study them and submit recommenda- 
tions—for your use in planning Victory products. Or 
just ask for booklet—no obligation to you either way. 


Companies Licensed by The Nitralloy Corporation 
Allegheny Lud!um Steel Corp....... 
The Babcock & Wilcox Tube Co 
Bethlehem Steel Co. ; 
Carnegie-lIllinois Steel Corp 
Copperweld Steel Co........ 
Crucible Steel Co. of America...... 
Firth-Sterling Steel Co........ 
Republic Steel Corporation 
The Timken Roller Bearing Co.. 
Rotary Electric Steel Co...... 
Vanadium-Alloys Steel Co.. 

Atlas Steel Limited... 


THE 
NITRALLOY 


CORPORATION 


230 PARK AVENUE 
NEW YORK 17, N. Y. 


Operating & Accredited Nitriding Agents 
Commercial Steel Treating Corp. 
Englehard & Kenny............ 
The Lakeside Steel Improvement Co 
Lindberg Steel Treating Co............ 


.Watervliet, N. Y. 
Beaver Falls, Pa. 
Ce as 
..Chicago, Ill. 
Warren, O. 
New York, N. Y. 
... McKeesport, Pa. 
Cleveland, O. 
...Canton, O. 
Detroit, Mich 
Pittsburgh, Pa. 
Welland, Ontario 


...Detroit, Mich. 
North Arlington, N. J 
.. Cleveland, O 

Chicago, II! 


Link-Belt Co........ 
Met-Lab, Inc..... 
New England Metallurgical Corp... 
Pittsburgh Commercial Heat Treating Co. 


Queen City Steel Treating Co...... 
Rex & Erb 
The Salkover Metal ‘Processing Co., Inc 


Wesley Steel Treating Co. 


N. A. Woodworth Co. 
Ontario Research Foundation “Toronto, Ontario, Can 


Milwaukee Steel Foundry Div., 
Grede Foundries, Inc...... 


A. Milne & Co 


STEERING WORMS 


studs 

TEXTILE 
waves AND 
wire DRAW 
wrist PINS 
YOKE NUTS 


GUIDES 

PARTS 

SEATS 
PLATES 


Where surfaces must have extreme hard- 
ness to resist wear, Nitrided Nitralloy is 
the logical choice. Here Nitralloy protects 
engine cylinder barrels. 


@ ** 


Philadelphia, Pa. 
Philadelphia, Pa 
Boston, Mass 


Pittsburgh, Po 
Cincinnati, O 
Lansdale, Pa 


Long Island City, N. Y 
Milwaukee, Wis 
Ferndale, Mich 


Manufacturers of Nitralloy Steel Castings 


Milwaukee, Wis 


Warehouse & Stock 
New York, N. Y. 
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Each step in producing Western brass or 
other copper base alloys requires the pains- 
taking precision that is used in making time- 
pieces of finest accuracy. 

The temper you specify, the tolerances, 
the finish, will be supplied as ordered—in 
sheet, strip, long coils or stamped parts. 
Western mills at East Alton, Ill., and New 
Haven, Conn., produce that way. 

We have the facilities, the experience, the 


WESTERN BrASS MILLS 


BRONZE 
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PHOSPHOR BRONZE - 





Sp 


skill, and most important, the desire. 
Those four factors comprise a valu- 
able combination. That combination 
is faithfully serving America at war, 
but the capacity of Western mills is such 
that we may be able to serve you, too, 
now or later. Specify Western on your next 
order for copper-alloy metals. Western Brass 
Mills, East Alton, Ill., Division of Olin In- 
dustries, Inc. 


{=)-)—> 


PRODUCTS 


WESTERN BRASS MILLS 
Gast AION umon, US A 


NICKEL SILVER COPPER 
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ant let up yet.. 


KEEP ON BUYING WAR BONDS 


--»-AND KEEP ’EM! 


: we ee 
e SBS hb P 
5 #1. MS . 
IN SUPPORT OF THE 7TH WAR LOAI ; OWENS ORNING FIBERGLAS CORPORATION - TOLEDO 1, OHIO 
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Hogging out unnecessary metal from flat bars to arrive at a 
complicated or irregularly shaped part is costly from every 


point of view. Collecting, grading and disposing of the chips 


is the least of it—far more important is what they represent 


i ... loss of man and machine-hours, wasted metal, power and 

— cutting tools. 

sf Through the design and production of Anaconda Extruded 
‘ and Drawn Shapes, The American Brass Company endeavors 


to furnish the metal working industries with copper and cop- 
per alloys as near as possible to the size and shape of the 
finished product. 

All of the Anaconda Shapes illustrated at the right were 
supplied in long mill lengths to leading manufacturers in 
widely diversified fields. The finished components—each a 
precision part made to close tolerances—are shown ready for 
assembly. Estimate the time, material and cost saving possi- 
bilities of such shapes in terms of your own product. 

And remember that these are wrought shapes, produced by 


extruding, drawing or rolling to consistently accurate dimen- 





sions. They machine readily and are made of Anaconda Cop- 


per, Brass, Bronze and a wide range of Special Copper Alloys. 


THE AMERICAN BRASS COMPANY 


pA General Offices: Waterbury 88, Connecticut 
oon Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Onf, 


A finished part drops into the pan every 
few seconds—and each one carries tell-tale 
evidence on the accuracy of the setup, the 
condition of the cutting tools and the ma- 
chinability of the rod stock. 

The machining characteristics of the rod 
are especially important on parts such as 
those illustrated—where threads must be 
full-formed and clean-cut, knurls well 
defined, with turned surfaces and reamed 


holes mirror-smooth. 











Many shops depend exclusively on 
Anaconda Free Cutting Brass Rods to meet 
such requirements day after day. These 
rods are consistently uniform in composi- 
tion, temper and dimensions—mighty im- 
portant qualities to those who make, buy, 


sell, or use screw machine products. anne 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


The American Brass Company produces 
a large number of Copper and Copper 
Alloys in rod forms, and in all commercial 
sizes and shapes suitable for screw ma- 
chine use. Their composition, properties 
and machinability ratings are listed in 
Anaconda Publication B-14. A copy will 


be mailed on request. 




















SILAS 
UNDEI 


Resi 
SILA 
SUuUCCE 
take 
into 

sive 

impo 
ance 
with 
qual: 
1 Sp 












the new DOW CORNING 


SILICONE RUBBER 















“Newsworthy” is the development by Dow Corning of yet another—and per- 
haps greater—contribution to the new-day efficiency and resourcefulness of 
American industry. SILASTIC* is the name of the product and silicone rubber 
is the achievement. 


SILASTIC QUALIFIES EQUIPMENT SILASTIC covers a variety of elastic silicone products made by Dow Corning 
UNDER GRADE 1, CLASS 1 SPECS. from sand, modified by chemicals drawn from brine, coal and oil. 


al : Being silicone rubber, SILASTIC exceeds in thermal stability the rubber we've 
Resistors coated with 





SILASTIC SC-75 operate known, whether natural or synthetic. SILASTIC retains complete flexibility— 
iccessfully at 275°C. and does not harden—in the temperature range—70°F. to 500°F. Its excellent 
tke the plunge from 275°C. dielectric properties—its arc, corona and oxidation resistance—assure dura- 
to ice water nine succes- bility of wire insulation under hot, wet service conditions. 
ve times. This seemingly : ’ : f ; 
npossible shock perform- For the immediate broad field of its usefulness, SILASTIC stocks are available 
ince permits resistors coated for application by coating, extruding and molding. 

with SILASTIC SC-75 to 
1alify under Grade 1, Class DOW CORNING CORPORATION e MIDLAND, MICHIGAN 
Specifications. . ADDRESS ALL INQUIRIES TO BOX 592 *TRADE-MARK DOW CORNING CORPORATION 


oe orning 


FIRST IN SILICONES 
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Design dirt troubles OUT 
by including DUST-STOPS* 
in your specifications 





The “bugs” in many types of equip- 
ment are air-borne. And many de- 
signers are eliminating them in the 
blueprint stage by specifying DUST- 
STOPS as a component part of the 
product. These low-cost, replaceable 
type air filters are now used on a 
wide range of machinery and equip- 
ment to protect precision parts against 
abrasive dust, to increase efficiency 
and to facilitate operation under ad- 
verse conditions. 

The DUST-STOP Air Filter is 
constructed of packs of glass fibers 
(Fiberglas*) coated with an ad- 
hesive, faced with metal grilles and 


bound on the edges with a fiberboard 
frame. 

The Fiberglas fibers, packed to 
proper density, form an exceptionally 
effective medium for air filtration. 
Being glass, they are inorganic, chemi- 
cally stable, resistant to heat, corro- 
sive vapors and most acids. And, 
being glass, they do not absorb the 
nonodorous, nonevaporating adhesive 
with which they are coated. Each 
impinged particle of dust is quickly 
soaked, acting as a wick to carry 
adhesive to other particles. Thus the 
adhesive remains effective until the 
filter is so heavily loaded with dust 


that resistance to air flow calls fo: 
replacement. 

Because of their low cost and ready 
availability in nearly every commu- 
nity, DUST-STOPS that have done 
their job can be easily, quickly and 
economically replaced. 

If you are designing either station- 
ary or mobile equipment which could 
attain competitive or operating ad- 
vantages by the application of DUST- 
STOP Air Filter protection, write fo: 
complete information today: Owens- 
Corning Fiberglas Corporation, 1913 
Nicholas Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada ULtd., Oshawa, Ontar 





278 








@) AIR FILTERS 


\ 


—a FIBERGLAS product 
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AMERICAN WELDING 


ERE are but a few of the weldments 

we have planned, designed and pro- 
duced by the fabrication of rolled steel, 
plate, bars and special sections. Welding 
is either flash butt or arc or both. 


Our engineers will gladly discuss your 
assembly problem with you— point out 
definite advantages and economies this 
method of fabrication offers. No obliga- 
tions of course. 


THE AMERICAN WELDING & MFG. CO. 
BUY AN EXTRA WARREN, OHIO 


WAR BOND TODAY! 


Offices in All Principal Cities 


AMERICAN WELDING 


WARREN, OHIO 
Quam STEEL PRODUCTS FABRICATED BY RESISTANCE, ARC OR GAS WELDING EEE 
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Bearing bushings are designed to wear out... . 
eventually. If they weren't, maintenance would be 
a really serious problem and machine life would 
be a few years instead of decades, Since bushings 
reduce friction, they also reduce wear. But in time 
wear does occur and it’s a lot better to wear a 
bushing than a shaft. Replacing a worn bushing 
means time out from production. 


Time and money can be saved by replacing worn 
bushings with Shook precision machined, bronze 


Catalog Na. 45 which is just off the press lists all Shook bushings, bored 
and solid bars, flanged bushings, grooving data, babbitt metals and contains other use 


ful bearing information including physical characteristics of Shook alloys. Write for your 
free copy today! 
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ew 


bushings which come finished to size . . . ready for 
immediate installation. Made from Shook 664 
phosphor bronze, these standard bushings are 
engineered for long service, yet offer maximum pro- 
tection to bearing surfaces of costly shafts. 


Shook dealers stock over 850 different sizes of 
bushings ranging from !/,)” LD. x 4%” OD. x Vj,” L. 
to 8%” ILD. x 9” O.D. x 6” L... . sizes for nearly 
all industrial applications. Every bushing is guaran- 
teed to give complete satisfaction. 





GREENLAWN AND LAKE ‘STREETS . uma, OHIO 


age; pent : 
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Bowo 
TAILORED 
FINISHIN 





7 On iron, steel, zinc or cadmium surfaces of 
almost any size or shape, whether your daily 


production is a few hundred pounds of parts 





“4 or conveyor handling of thousands of units, 
re there is a Bonderizing application, immersion 
‘O- or spray, to meet your needs. 

Bonderizing produces a surface which bonds 
of the finish to the metal, greatly increasing paint 
L. : , ; 
ly life. It is also an effective rust retardent. 
mn- Pre-war, millions of automobiles, home and 

office appliances and other units were Bonder- 

ized. Now, millions of war units are processed. 
_ Post-war, the extra sales value of Bonderizing 
18@- will return to an even wider field. Send for 
our complete information. 


PARKER RUST PROOF COMPANY 
2179 E. Milwaukee Avenue - Detroit 11, Michigan 





PARKER PRODUCTS CONQUER RUST 
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MAINTENANCE 
OF WAY DEPT. 











ELECTRICAL 
DEPARTMENT 











RELIEF 
DEPARTMENT 











OPERATING 
DEPARTMENT 









COMMERCIAL 
DEVELOPMENT 


5 MODELS FOR EVERY 
PHOTO-COPY NEED 


MODEL G-13 — Continuous — with a 42” width 
reproduction capacity. Unsurpassed for making 
photo-copies of tracings, drawings, maps, blue- 





SPEED - Vensaryity - 


DATA FOR 
ENGINEERING 


The Baltimore & Ohio 
Railroad realized the war- 
time danger to many 
thousands of irreplace- 
able deeds, blueprints, 
documents and maps, and in 1942 
deemed it necessary to make and 
store duplicates at safe inland 
points. 

With the vexing problem of vast 
duplications before them, the engi- 
neering department immediately in- 
stalled one of the first Continuous 
Model G-13 Portagraphs produced 
by Remington Rand. 

In the first six months of opera- 
tion, 5400 feet of copies were pro- 
duced at a cost of less than $1,000. 
Estimated cost of making them 
manually was $8,000. 

Meanwhile other departments, 
including the Maintenance of Way, 
Electrical, Relief, Operating, Com- 
mercial, etc., learned how many 
types of work Portagraph was do- 
ing, and the Engineering Depart- 
ment gladly took work for them — 
copies of drawings, maps, and other 
papers of every description. 

Thus Portagraph, with its amaz- 
ing versatility, brought to its owner 
dollar economies and savings of val- 
uable man-hours far beyond those 
anticipated at the time of purchase. 

Write, phone or wire our nearest 
Branch Office for full details. 


SIMPLICITY - Econom’ 





REMINGTON RAND 





prints and handling large volume copying. 
MODEL G-12 — Vacuum Seal — Sizes 30” x 40” 
and 40” x 60”. Ideal for making contact prints 
of anything drawn, printed or written. 


copies are inexpensive and easy to produce on 
the G-11 Portagraph. Inexperienced operators 
obtain perfect results using G-11’s electrical 
micro-matic timing switch. 











MODEL G-10 — Excellent for general office use, 
copies any record up to 9!4” x 15”. Requires no 














YOU MAY OBTAIN FREE OF CHARGE from 
our nearest Branch Office a copy of ‘‘How 
ToReduceCostly Manual Tracing, Drawing 
and Copying.”’ This helpful 20-page book of 
practical information contains many time 
and labor saving ideas for the engineering 
j office. Phone, write or wire for a copy. 


dark room. Will copy from 
single page or bound book. 
MODEL G-9 — A low-cost 
unit of high efficiency for 
general office use, only 
$59.50. Equipped with a 
manual timing control. 


| 
i 
i 
; 
l 
i 
I 
5 
MODEL G-11 — 20” x 24” width. Contact photo- I 
t 
l 
l 
i 
l 
l 
i 
1 
i 





; . 
PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y. 
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Lagincrre fest 


To the engineer or manufacturer who is always seeking 
ways of improving his product, we suggest a consideration 
of glass as a construction material! 


DESIGNED TO SOLVE 
SPECIFIC PROBLEMS 


The illustrations on this page show examples of Kopp En- 
gineered Glass developed to meet widely differing specifi- 
cations. It is readily apparent that these are not ‘shelf’ 
items. For example, the small bead at the top of the page 
meets strict dimensional specifications, has a slight taper, 
and its coefficient of expansion matches that of the metal 
with which it is used. The glass ring in the second illus- 
tration combines a high degree of light transmission, close 


control of light rays, and high mechanical strength. 

Glass offers many desirable characteristics such as 
corrosion resistance, smooth surfaces, transparency and 
light transmission, hardness, abrasion resistance. In addi- 
tion, Kopp Engineered Glass can be made to provide high 
strength, impact resistance, thermal shock resistance, and 
other desirable qualities. 


If you are looking for ways to improve your products 
we suggest that you investigate glass. 





SWISSVALE, PENNSYLVANIA 





Write for this informative brochure 
on modern industrial glass. 
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INEXPERIENCED WORKERS PACK DELICATE 
INSTRUMENT FOR 7500-MILE TRIP 





Unique Rubberized Fibrous Materials Offer Pre-Tailored 
Protection for Fragile Products 


There is no other packaging, cushioning or 
space-filling material quite like Texlock* for pro- 
tecting delicate instruments against damage in 
transit. Regardless of distance, climatic changes 
or rough handling, it retains its resilience and will 
not become brittle, absorb moisture, bunch up or 


shift about. 


Extremely light in weight, yet tough, can be used 
repeatedly, delivering new and returning war-dam- 
aged instruments or parts to the manufacturer. Nor- 
mal damage to outside container is not transmitted 


through Texlock to device it is designed to protect. 


123 Derby Place, Shelton, Conn. ° 


Whatever your problem, this amazing new rub- 
berized material can be correctly designed and 
molded or die-cut to order — ready to receive any 
size, shape or weight article and fit into any case 


or container. 


Our rubberized curled hair and synthetic 
bonded fiber products are serving in a host of 
ways in planes, tanks, ships, as well as for con- 
veying delicate parts all over the world right 
now. It is a successful material that can serve you 


dependably — today and tomorrow. 
*Trade Mark 


Sponge Rubber Products Co. 


Plants in Derby and Shelton, Conn. 


Sales Offices: New York * Chicago * Washington * Detroit 





WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 









Propuct ENGINEERING — JUNE, 






























WITH PHOS-COPPER. YOU MERELY: 


ee 





WILL THIS QUICK METHOD SIMPLIFY YOUR PROCESSES? 


OR SAVE YOU MONEY? 


You’re sure of strength greater than the/ 
parent metal . . . corrosion resistance rar | 
the parent metal ... electrical conductivity 989 
as great—when you use Phos-Copper to braze 
copper, brass and bronze. 

And you are following a well-defined Arend 
if you check again carefully on your/manu- 
facturing processes to see if a built-upAtructure 
joined by brazing can replace a ps spe 
machining or casting job. Brazifig is simple, 
speedy, sure. , 

This is particularly true“with Phos-Copper 
since it offers the add€d advantages of low 
melting point, excetfent capillary action, abso- 
lute uniform high fatigue resistance and lower 

ae advantages which make it superior 
to tin and silver base solders. 

Phos-Copper brazing may be done in any of 
five ways—by gas, incandescent carbon, dipping 
and electronic heat, and in a furnace. It comes 
in rod, strip and special shapes. 

For added information on Phos-Copper, ask 
your Westinghouse representative for Book 
B-3201. Or write for a copy, to Westinghouse 
Electric Corporation, P.O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-90554 


@ Westin nghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE : 


In a few seconds, the gas torch and Phos-Copper have on Yy ZZ aS al 
TS made a strong leakproof joint between the diaphragm and /Hus-CGY? / 


the copper flange assembly. The process is simplicity itself. 
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JET 
PROPULSION 


.-the newest application 
of 
SOLAR 


experience 


Expert technical knowledge of high- 
temperature alloys—unique engi- 
neering and manufacturing ability in 
fabricating products of great heat 
resistance are requisites to the pro- 
duction of important jet engine parts. 
Solar today is making those parts. 
It is bringing to the field of jet prg 
pulsion those experiences and skjils 
which have made Solar the recogyfized 
leader in engineering and producing 
airplane exhaust systems overfhe past 


fifteen years. 

Here again Solar continues to solve 
problems in the elimiyation of hot 
gases, the utilization gf heat energy, 
the control and tranSfer of heat 9nd 
the fabrication of/ products of jigh 


corrosion resistance. 


STAINLESS STEEL PRODUCTS 


/ 


SOLAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. DES MOINES 5, IA. 
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Symbol of Quality... 
in Custom Molded Plastics 









R is our symbo] of quality because, as the pioneer custom injection 
molder of America, no stone has been left unturned to develop to the 
highest degree, custom molded plastics. 

That's why our sales representatives never make premature com- 
mitments. Every new product is referred to the home office for analysis 
and study. 

From piece design to final finishing operations and packaging, a 
highly developed system of quality control has been perfected. 

Proper die design resulting in faster, more economical molding 
cycles; experienced molding techniques; physical, chemical and elec- 
trical laboratories for research of raw materials and finished products 
are but a part of our facilities and equipment. 

Illustrated are a few visionary examples of the complete assemblies 
in which molded plastics will play an important part from the stand- 
point of utility and embellishment. We can‘t go into detail here, so send 
for our illustrated bulletin, on your letterhead. It gives a comprehen- 
sive outline of our experience, facilities and equipment. 

Whether its injection, extrusion or injection molding of thermo set- 
ting plastics, Erie Resistor is qualified to do it ‘Better’. 











FOR HIGH ACHIEVEMENT 


IN WAR PRODUCTION 


Plastics Diucsion 
: ga ERIE RESISTOR CORP., ERIE, PA. 


Buy More Bonds LONDON, ENGLAND TORONTO, CANADA. 
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ETCHINGS ARE OUT 
























Evidently ‘‘Mr.Weather-bottom”’ doesn’t know that 
Meyercord Decal Name Plates are the accepted prac- 
tice today; an established combat-tested routine for 
such precision equipment as cameras, radar, com- 
bat communications, optical devices and other fine E 
products. Types C and G Decals are commonly 
applied to crinkle, aluminum, federal gray enamel, 
and practically any easy or difficult finish. 





In properly evaluating Meyercord Decal Name 
Plates bear in mind that to “color” and ‘“‘clarity”’ 
must be added speed, economy and a total lack of 
““edges’’ to catch dirt. No holes need be bored for 
Decal Name Plates and the indication, trademark, : a 
chart, direction or diagram is permanent and positive. 

Both for your priority and postwar requirements 
plan for modern economical Meyercord Decals for 
Wiring Diagrams, Lubricating Guides, Operating In- 
structions, Stowage Charts, Spare Parts Listings; Com- 
munication Designations, Trademark, Name Plates, 
etc. Free designing service. Write Department 16-6. 


THE MEYERCORD CO. 
CHICAGO 44, ILL. 


World’s Largest Manufacturer of Decalcomania 








. a 
| 












... and Reef Them! 


MEYERCORD DECALS 
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HUSSEY Sao 


propucts THAT 
asT LONGER 


/ LL “6 Soon, Hussey Copper and Copper 
: / products will again be seen on many 


familiar products, and other ex- 
panded peacetime applications that 
play an important role in American 
“‘Better Living.’’ Let Hussey engineers 
BRILLIANT work with you now in applying to 
best advantage these properties of 
electrical and thermal conductivity, 
resistance fo rust and corrosion, 


great strength and easy workability. 


Cc. G. HUSSEY & CO. 


( Division of Copper Range Co.) 
Rolling Mills and General Offices: PITTSBURGH, PA. 


Warehouse Stocks in NEW YORK PHILADELPHIA CLEVELAND 
CINCINNATI ST. LOUIS Lod tier Ueto) 
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ingeneering 


NOW...FOR THE AGE OF FLIGHT TOMORROW 






A postwar sky giant’s lightest structural 


















load will be its plastics parts. From tiny corrosion- 

resistant fittings and transparent, flexible fuel lines to colorful, 
decorative panels, seats and upholstery, specialized plastics \ 
will give greater permanence at a fraction of the weight of the 


materials they replace. 


INGENEERING* by Victory Plastics Company has resulted in unique, 
compression-molded plastics laminations that are adaptable to numerous uses in the 

aviation industry . . . And to other industries . . . your industry .. . similar applications of 
ingenuity to the creation, design and fabrication of postwar plastics products will give you 


advantages over competition. Victory Plastics Company, 70 Scabbard Street, Hudson, Massachusetts. 





COMPRESSION ° TRANSFER ° INJECTION ° LAMINATION . SATURATION 
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iT CAN TAKE IT 


When the Army’s 155-mm. gun—‘ Long Tom” 
—lets go, it has a kick like forty mules. 
That’s reason enough for building the 
carriage with N-A-X HIGH-TEN- 
SILE STEEL. The inherently finer 


grain structure of this low-alloy steel 






) — < 
provides exceptional resistance to T 
impact and fatigue, just as it insures i T ¢C A i D i be i j oO U T 
unusual ductility for a metal of 
such high tensile strength. In There’s a bonus of “extra yardage”—more earth moved each 


bitter cold and tropic heat, hour—when N-A-X HIGH-TENSILE STEEL is used for steam 
N-A-X HIGH-TENSILE 
STEEL is “taking it” in 


this exacting application 


shovel buckets. Its great strength permits lighter, more efficient 
design. Its unusual resistance to wear and impact helps insure long 


; ba life with low maintenance costs. And not least in importance, its excep- 
and in other military ap- 


plications of oll Gane. tional weldability makes possible a welded construction that stands up 
under the heaviest punishment. Buckets made of N-A-X HIGH-TENSILE 


STEEL are “dishing it out” for the armed forces and for civilian contractors. 


- GREAT LAKES STEEL 
Couporalion 


N-A-X ALLOY DIVISION ¢* DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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DURANITE is a plastic base production finish— 
for spray, dip or roller-coat application—for 


infra-red or oven baking—it comes in clears, 


white, black and colors. 


Some specialized qualities of DURANITE are 
not available till we finish our war job. In the 


meantime some formulas are in eyaexeltras (een 


S ZAPON DIVISION 


ATLAS POWDER COMPANY 


ast Eastern Sales: Stamford, Conn. Western Sales: No. Chicago, Ill. 
SPECIALIZED PRODUCTION FINISHES ... Docag “Jomorrow's Job “Today! 
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Weirzin offers You" Sen 
enables you to manufacture a de 


itan appreciably lower net cost. "2m 


ONE SAVING .. . The high corrosion resisteg™ 

{ Weirzin means a substantial saving in inventopym 
ws reduced cleaning costs and the elimination off 
ickling and buffing operations. cb 


Bi 


ANOTHER SAVING. Because of its extremely tight "J 


malleable coating and highly ductile base sheet 
Weirzin takes deep drawing and severe fabrication 
ithout damage to its protective surface—and retains 
s excellent base for subsequent finishes . . . and 
ecause it is available plain or Bonderized in coils up 
‘035 widths Weirzin lends itself to fast, automatic 
roduction equipment .. . Write for test sample. 


-_—> 
WEIRTON @tro8) STEEL CO. 


WEIRTON, W. VA 


A 














Werzin 


ELECTROLYTIC 


ZINC COATED SHEETS 


PLAIN OR 





Division of NATIONAL STEEL CORPORATION Executive Offices - 


BONDERIZED 


Pittsburgh, Pa. 





owe POSTWAR METAL PRODUCT | “ssisved sn 





% Plan NOW to enlist the aid of GRAMMES 
Contract Service to develop ideas and blueprint your 
postwar metal product. The stove trim illustrated is 
but one of the recent achievements of our designers 
and engineers . other postwar product develop- 
ments include several radio units, soft drink dispenser, 
new type snap locknut, parts for refrigerators, gift- 
ware, and other consumer and industrial products. 
These assignments indicate the versatility of our 
product development staff and how they have assisted 
others in accomplishing the desired end result. 

Since 1875 GRAMMES has collaborated with 
manufacturing leaders... automobile, aviation, radio, 
refrigerator, and other key industries ...in creating 
metal products of distinction. We are specialists in giv- 
ing products the sales-creating features that flow from 


“above average” design and decorative beauty of color. 


(sia \ —- i 









2Q| 


| engineered NOW! 


With two “E” awards, we're producing for Victory, 
but our Contract Service offers Research, Design, and 
Engineering aid NOW. Improved production tech 
niques and increased plant facilities enable us to handk 
a few additional accounts requiring volume production 


for eventual postwar manufacturing. 


GRAMMES FACILITIES INCLUDE 


Stamping, Drawing, Spinning, Etching, Embossing 
Lithographing, Enameling, Hard Enameling, Plating 
Spraying, Wire Forming, Drilling, Welding, Machin 
ing, Heat Treating, Anodizing (Alumilite), Tools 
& Dies and Line Assembly. 


Send for booklet describing 
“Contract Service by Grammes”. 





POIVYANEA 


MASTER CRAFTSMEN IN METAL... SINCE 1875 


L. F. GRAMMES & SONS, INC. 
66 Union St., Allentown, Pa. 
NEWYORK + CHICAGO + DETROIT + CLEVELAND + MILWAUKEE + PHILADELPHIA 


Two Awards 
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How to get Berrer and 


UNIFORM RESULTS 











from a Resin 





























« The extremely close range of 


variation within which Interlake 
Specification Resins are held is 
evidenced by a control laboratory 
inspection report—with each ship- 
ment—showing complete chemical 
characteristics of the resin. 








Interlake Production-Stabilized 
‘esins have been developed to precise re- 
uirements of many specific applications 

coating, impregnating, bonding of... 


WOOD + PAPER - METAL - GLASS 
FIBRE - RUBBER - CELLULOSE 
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Multi-purpose resins are now outdated by resins function- 
ally precisionized to do one specific job with maximum 
efficiency and dependable uniformity. 


VERY RESIN job today is properly a 
E specification job—because now we 
successfully vary the chemical constit- 
uents of phenolic resins—in an almost 
infinite number of combinations—and 
produce resin properties precisely fitted 
to any one of an extremely wide range 
of applications. 

Furthermore, with exacting labora- 
tory control of production, we so stabi- 
lize each specification resin that the 
performance of every shipment deliv- 
ered is identical with every other. 

These now are commonplace facts, 
proved day in and day out by users of 
Interlake Specification Resins in a score 


of industries where the efficiency and 


uniform performance of Interlake 
Specification Resins are improving 
products, speeding production and cut- 
ting costs. 

To get better and uniform results 
from a resin, use a stabilized specifica- 
tion resin. Interlake will gladly develop 
one for you. 


IF YOU HAVE A RESIN PROBLEM, draw freely 
upon the wide experience of Interlake. We 
will gladly work with you on any resin prob- 
lem, or discuss with you the possible advantage 
of using resins in any operation or process. 
Write Interlake Chemical Corporation, Plastics 
Division, Dept. 62, Union Commerce Building, 
Cleveland 14, Ohio 





Corporation 





—_— 
INTERLARKE Lh 
CHEMICAL 








FOR CUSTOM 
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A MOVE IN YOUR DIRECTION 


Our new plant, although but a step away 
from our previous location, is much closer to 
you and to your consideration of plastics. Our 
former working area has been multiplied four 
times at 14 HYGEIA STREET, four times the 
opportunity to make our techniques of thermo- 
plastic moulding available to you. This includes 
huge new moulding units too, of our own design. 


INJECTION MOULDING . 


. TRY THE TRIO 


War production already occupies every 
inch of moulding capacity at 14 HYGEIA 
STREET. But the facilities for solving your plastics 
problems, for initiating die designs remain 
unlimited. Expect to hear more about 14 
HYGEIA STREET, more to convince you that this 
address belongs at the top of the list of places 
to talk plastics. 


Coslom Inyeolion Moulding 
WORCESTER MOULDED PLASTICS CO. 


14 HYGEIA STREET, WORCESTER 8, MASS. 
17 East 42nd St., New York 17, N. Y. 
Export Office: 90 Broad St., New York 4, N. Y. 
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FLECTRUNITE tubular frame construction is the 
answer! It saves weight in buses, trucks and other types 
of equipment, because tubing has a higher strength- 
to-weight ratio than any other type of structural mem- 
ber. Less weight means increased revenue for the 
operator. More pay-load may be hauled without in- 
crease in consumption of power—or the same pay-load 
hauled with a reduction in operating costs. 


While ELECTRUNITE tubular frames are light in 
weight, they also are strong, safe and rigid. They pro- 
vide greater riding comfort, because they absorb ordi- 
nary road shocks and eliminate severe jolts. Collision 
damage is localized at the point of impact, due to 
the shock-absorbing qualities of tubular construction. 


Here’s a practical, modern short cut to 


GREATER WEIGHT SAVINGS 


without sacrifice of STRENGTH or SAFETY 


Republic ELECTRUNITE Tubing—cold formed from 
flat-rolled steel and electric resistance welded into 
tubing—is consistently uniform in wall thickness, 
diameter, roundness and workability. It is available 
in carbon steels from ¥%%” to 5” O.D. from 3 to 22 
gauge, and in stainless steels from %” to 3” O.D. from 
13 to 22 gauge... 
and other shapes. 


in round, square, rectangular 


For more information on the many other advantages 
of welded ELECTRUNITE tubular frame construc- 
tion, see your equipment builder or write directly to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION . CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 





ELECTRUNITE 


Reg. U.S. Pat. Off. 


Mechanical, Aircraft, Stainless Steel and 


RoDUCT ENGINEERING +- JUNE, 1945 






TUBING 





























A Partial List of In- 
dustries for Which 
Presstite has suc- 
cessfully Developed 
Special Sealing 
Compounds: 





For the Aircraft Industry: 
Seaiers for 
Integral Fuel Tanks 












Fuselage Seams 

Drop-off, Expendable 
Fuel Tanks 

Gun Turrets 

Synthetic Glass 

Instruments 

Intercoolers 

Air Ducts 

Insulating Dissimilar 
Metals 

Seaplane Floats 


For the Refrigeration 
Industry: 

Sealers for Domestic and 
Commercial Refrigera- 
tors 

Bonding and Sealing Low 
Temperature Insulation 
in Refrigerated Rooms 


For the Railroads: 

Sealers for Insulating, 
Soundproofing, and 
Weatherproofing of 
Railway Cars — Sealing 
Car Windows and Spot 
Welded Seams 































he watertight hull of the Columbia Aircraft 
Corporation’s ‘““Duck”’ has been a major factor 


re in saving the lives of many Navy, Marine, and 

For the Building Industry: 

Roof Coatings, Caulking 
and Waterproofing 
Compounds 


Coast Guard pilots. Sealed by Presstite Extruded 
Seam Sealing Tape, this hull must remain water- 
Fer the Radio tadestry: tight in every seam and joint, even when with- 
Sealers for Radio Panels 
and Cases, Coil Impreg- 
nation — Many Com- 
munication Equipment 
Applications 


standing the terrific shocks of landing, taxiing, 
and taking off in terrific seas when rescuing 
downed fliers. 4 
For the Automotive 





Industry : The “Duck” has made many sea rescues in 
Special Adhesi d ; . % 
— waters so rough that take-offs are impossible — on ' 
San the Qenttenatinn one occasion taxiing nine miles through surf to calmer 
_ Industry: waters, yet the hull stayed tight. 
— for Jointing Sewer 
ee ‘ , : F 
Sealece fer Waserpreciing Again Presstite Sealing Compounds met a spe- a 
Uxcavation or . ¥, 
é cific need and stood the most rigorous tests of use. 
Miscellaneous: ™ . al , . 
Fee Stoving Greenhouse Application of Presstite Extruded Seam To all industry, Presstite offers the same engineer- SUP 
Extruded Caulking Com- Sealing Seoais Fae. Columbia ing skill, technical knowledge, and research facil- 
pounds “eo é : au. dl . . s 
Ammunition Paints ities to solve industrial sealing problems. 
Plus “4 y ge Prod- 
ucts for t Army d ° ° ay 
— Presstite’s sealing specialists are ready to work 
, , ‘ith any manufacturer that requires sealers of an _— 
Our Engineering, PRESSTITE reaped ~ r 
Technical, and Labo- kind. Just send us your requirements — today. 
ratory facilities are Seacine Comeounos 
at the service of an 
industry with a seal- 
map Reg PRESSTITE ENGINEERING COMPANY a 
3956 Chouteau Avenue St. Louis 10, Missouri 
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VFINE SMALL TUBING 


WELDRAWN is 
Superiors Answer 


to Industry's Need for 
Welded Stainless Tubing 


(MAXIMUM 0.0. 7%) 


(ORs Welded and drawn Stainless, **Monel”’ and ‘**Inconel”” 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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(Can you name the plastic parts that make 
up this “steamboat”? See chart below.) 
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How to put your product on the right course 


Are you all at sea trying to 
make a better product? Conti- 
nental’s Plastics Division can 
steer you right. 


Whether you’re looking for 
beauty, durability, lightness, 
toughne ss, or anything else in a 
product, we're fully equipped to 
do the job. Our complete facili- 
ties enable us to plan and turn 
out products of all sizes, colors 
and shapes—from buttons to 
bomb parts, faucets to furniture 
—each requiring a different tech- 


nique in design, research and 
manufacture. 

If you’re faced with a product 
problem, Continental’s staff of 
plastics experts can solve it in 
the shortest possible time at the 
lowest possible cost. 

So count on Continental to 
give your product the right fea- 
tures. You'll find an alert, pro- 
gressive organization ready to 
give sound, practical advice and 
assistance at all times. 


~ Tune tn “REPORT TO THE —— haved Sotuning over coast-to-coast CBS network. 


CONTINENTAL 


a PLASTICS 


DIVISION § 





300 


HEADQUARTERS: 


CAN COMPANY, INC. 


Cambridge, Ohie 


Sales Representatives in all 
Principal Cities 


COMPRESSION - INJECTION - EXTRUSION 
SHEET FORMING + LAMINATION 


d 
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pananggoaganadae 
ppanendaoganadaog 
isaanlalaiaiale 
Oooo LIC 




















A 
—— D 
Cc eee 
E 





(a) Johanssen gage-block case—compression; (b) U. S. Navy 
flashlight—injection; (c) Drawer pulls—injection; (d) Segment 
for circular file—injection; (e) Molding—extrusion; (f) Globe 
base— injection. 











Other products of Continental Can Company: meta! 
cans for food and other products; fibre and paper 
containers; crown caps and cork products; machinery 
and equipment. 
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OPERATIONS 


Several times between a sheet of steel 
& and this finished T & W deep-drawn 
stamping, something has been added that 
was not on the blue print. Although seldom 
the same, these extra operations are always 
drawn from the great fund of experience 
accumulated at Transue’s. Die design, metal 


conditions, press operations, proper anneal- 


ing—all require the combined knowledge 


of experienced men. Here at Transue’s each 
deep-drawn job receives the attention of 
executives, engineers and highly skilled 
workmen. These added operations assure 
high quality and finish. 








STEEL FOUNDERS’ SOCIETY 
920-P Midland Building 
Cleveland 15, Ohio 


Please send me a copy of the Steel Castings Book. 


Name 


ocreet.. 


City & State 


Firm 


Occupation 


MODERNIZE AND IMPROVE 
302 





Would you like to know how three million tons 
| of war-time Steel Castings were made last year, 
and where they were used? 

Would you like to know the important ways 
| in which Steel Castings serve America, both at 
war and on the home front? 

| The story is told in a 64-page book, of pictures 
and facts. We believe you will find it interesting 
| reading, and will send you a copy if you'll give us 
your name, occupation and address on the coupon, 
or on a post card. Address Steel Founders’ Society, 
920-P Midland Building, Cleveland 15, Ohio. 


YOUR PRODUCT WITH STEEL CASTINGS 
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PERMITE PERMANENT MOLD ALUMINUM CASTINGS 


a 


CUT TIME... CUT LABOR... CUT COSTS 


% Do you know that multiple-operation machining on aluminum castings 
is perfectly feasible — when Permite Permanent Mold Castings are being 
worked? The permanent metal mold makes castings accurate to + .01”. 
And all castings are dimensionally uniform, since every casting comes 
from the same mold. That is why you can use automatic machines with 
Permite Permanent Mold Castings - why you may be able to run the 
whole finishing job with one setting of the machine. 


Illustration shows a 6-spindle Acme Gridley Automatic, on which Permite 
Permanent Mold Aluminum Cast Master Brake Pistons are being machined 
at the rate of 1200 per hour. 


Permite Permanent Mold Castings save time—labor—and overhead. You 
have less metal to remove. Greater tensile strength often permits thinner 
cross sections, giving you less weight in the finished part. Recommenda- 
tions and estimates submitted without obligation. 


ALUMINUM INDUSTRIES, Inc. 
CINCINNATI 25, OHIO 


Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 
Chicago: 616 South Michigan Avenue Atlanta: 413 Grant Building 


}? . - © 
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ABSORBS IMPACT 
Shock and Vibration 


Under Heavy Machinery 


such as jolt moulders, stamping presses, 
shakeout machines, forging hammers and 
other equipment used in general industry 
FABREEKA is the ideal material for absorbing 
destructive impact shock and transmitted vi- 
bration. Due to its great strength FABREEKA 
gives long years of efficient service. Let 
FABREEKA take the punishment, not the 
machine! 


@ Product Engineers and Machine Designers are turning to 
FABREEKA to solve many problems in the absorption of impact 
shock and the isolation of transmitted vibration. Write for our Engi- 
neering Book: Fabreeka for Impact Shock, Vibration and Noise. 


FABREEKA PRODUCTS COMPANY, INC. 
222A SUMMER ST., BOSTON 10, MASS. 
New York Philadelphia Detroit Chicago 











VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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Warm Air Furnace Casing 





Blotter Display Case 





4 
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Water Cooler Cabinet 


- 


Motor Analyzer Cabinet 


, 1945 


Typical example of 

Berger’ sskillin sheet steel 

fabrication is found in this 

attractive air-conditioning unit 

cabinet. At left are a few of the many 
products designed and fabricated by Berger. 


SHEET STEEL aut Sales Ayrenl 


Accurate, efficient, economical interpreta- 
tion of designers’ ideas is not an accident 
with Berger*. It’s a certainty! 


And that, briefly, is the reason why it will 
pay you to come to Berger, if your postwar 
products involve the fabrication of cas- 
ings, cabinets or other items made of 
sheet steel. 


With more than a half-century of expe- 
rience in sheet steel fabrication, Berger 
engineers and craftsmen have acquired the 
ability to translate designers’ ideas into 


*Reg. U.S. Pat. Of. 


practical sheet steel products . . . products 
which incorporate all of the features 
planned for them, yet which are engi- 
neered for efficient production at lowest 
possible unit cost. 


Although Berger’s large, up-to-date man- 
ufacturing facilities are still engaged in 
the production of vital war materials, 
Berger engineers will be glad to discuss 
your anticipated postwar steel product 
requirements NOW. Write directly to: 
Berger Manufacturing Division, Republic 
Steel Corporation, Canton 5, Ohio. 








4544; 


ENGINEERS AND FABRICATORS 
OF SHEET STEEL PRODUCTS 


Steel Shelving « Steel Offic 


Steel Tool Room and Shop E 
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e Steel Library Equipment 
e« Steel Kitchen Cabinets 
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MACHINABILITY | 
* HIGH STRENGTH 
* COLD FORMABILITY 
* REFINED STRUCTURE 
* FREEDOM FROM DISTORTION 
These are steel qualities that can be enhanced by Wyckoff Controlled Heat Treatments. 


Whether the requirements the steel must meet, involve .. . ANNEALING... STRESS 


RELIEVING... AGING... STRAIN ANNEALING... QUENCHING and TEMPERING 
~~» NORMALIZING the value of the treatment to the steel user is dependent on the uniformity 
of structure and mechanical properties produced by the treatment. 

Wyckoff Controlled Heat Treatments insure the highest degree of conformance to requirements. 


Every precaution is taken to insure this uniformity along the bar, from bar to bar, and lot to lot. 


Plants at: 


CHICAGO, ILL. 
NEWARK, N.J. 
PUTNAM, CONN. 
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AMBRIDGE, PA. y ; 


Prot 
















Welded Exhaust Hype por Vhuunderbarda. 


Stainless steel is essential in aircraft exhaust this metal can be welded is an important factor 

assemblies because it resists the corrosion of hot in maintaining production. 
exhaust gases. With thousands of these assemblies Because of their corrosion resistance and 
being fabricated each month, the ease with which strength, stainless steel aircraft parts can be made 
of relatively thin gauge metal. These properties 





will be valuable for many other industrial appli- 
cations when the easing of wartime restrictions 
again permits the wider use of stainless steel. 


BUY UNITED STATES WAR BONDS AND STAMPS 








its. 





lot. 








Other interesting uses of stainless steel are described in ELEcTROMET REVIEW 
published by ELECTRO METALLURGICAL COMPANY, the Unit of UNION Carsipe 
; and CARBON CORPORATION that produces alloys for making steel. If you are 
uy an executive, engineer, or designer you can be put on the mailing list for 
ELECTROMET REVIEW by sending your name on your business letterhead to ELECTRO 
METALLURGICAL COMPANY, Room 328, 30 East 42nd Street, New York 17, N.Y. 





| ) 
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Perfect Metal Flow Control Vital in this Stamping 


This industrial thermometer back (shown in 
three stages of processing) was needed in 
large quantities, and had to be of one-piece 
construction. Only Presteel, with its extra- 


Eleven of the thirteen stamping operations 
were needed to bring the off-center extension 
down to the small diameter specified, and to 
keep the wall thickness equal to that of the 












ordinary stamping experience, was capable of __ rest of the piece. 





producing thousands of these parts quickly, 1 
economically and with absolute uniformity. fro 


To stamp this piece properly required com- 
plete control of the flow of the metal—possible interesting facts on new Presteel de- 
only by faultless designing, skillful tooling and velopments every month — illustrates 
rigid supervision through every one of the why Presteel has led the stamping 
thirteen stages of the processing. 


cos 
tin 













Are you receiving Pressprints? It gives 


industry for more than 60 years. Write to— 


r) 
ORCESTER PRESSED STEEL CO. 
SoS" . 


706 BARBER AVENUE, WORCESTER 6, MASS. 





ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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BUNDY DOUBLE FLARE 


A Perfect 
Combination 
with Bundyweld 
Steel Tubing < Bie 


FIRST OPERATION 























PARE SONI oA PE CLIT? 












~ 


THE DOUBLE FLARE... For LEAK-PROOF, PRESSURE-PROOF JOINTS... 


a 7" 
; ‘ 
, _ ; 


re oemememamme te te - - 








GIVES almost twice the amount PERMITS frequent removal SAFELY permits over-torque CAN be made either by 
of metal at the seat. and replacement of fittings. ing. Held to close tolerance. hand or with machine tools. 


rawr! 








vitH BUNDYWELD... THE sot, DOUBLE WALL STEEL TUBE | 




















| Bundyweld Tubing is made by 2 ..into tubular form. Walls of 3 . . copper coating fuses and 4 . . copper coated inside and 
a process entirely different uniform thickness and concen- alloys with the double steel out, free from scale, and 





from that used in making other tricity are assured by the use of walls. After brazing and cooling, closely held to dimensions. Hard 
tubing. A single strip of copper- close tolerance cold rolled strip. it becomes a solid double wall or annealed in standard sizes up 
coated S.A.E. 1010 steel is con- This double rolled strip passes steel tube, copper brazed through to %” O.D. Special sizes cold 
tinuously rolled twice laterally... through a furnace where the... out 360° of wall contact ... drawn. Also furnished in Monel. 


For further information, write Bundy Tubing Co., Detroit 13, Mich. 











ar PEI IS TRAE Lite EAE CLOT IE TORTS RII ON OL TEARS OES MES TE Pe NR BBL Se 


BUNDY, TUBING 





ENGineERED TO YOuR GxPECTATION®S 





peel 


— BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES: 








Pacific Metals Company, Ltd. Standard Tube Sales Corp. Lapham-Hickey Company Rutan & Company Eagle Metals Company 
3100 19th Street 1 Admiral Avenue 3333 W. 47th Place 112 South 16th Street 3628 East Marginal Way 
San Francisco 10, California Maspeth, New York City, N. Y. Chicago 32, Illinois Philadelphia 2, Pennsylvania Seattle 4, Washington 
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P RECISION is a desperately 
overworked adjective. Everybody now 
proclaims the precision character of his 
product. And many steel producers have 


joined the jubilee. But while precision is —_ as 


a quality exalted in the advertising, it 
sometimes fails to show in the finished steel item. 


CMP designed and put into operation the first 
rolling mill equipment capable of consistent production 
of great quantities of flat-rolled metals to degrees of 
accuracy then unknown. CMP, therefore, can be forgiven 
its application of the term PRECISION to its Cold Rolled 
Strip Steel. The CMP product still leads all others in this 
characteristic. Users of strip steel know that the accuracy- 
to-gauge and uniformity of physicals, finish and shape 
recited in CMP advertising are to be found regularly in 
CMP PRECISION Strip Steel. 


Better your products and profits through use of 
CMP’S cooperative service for metal fabricators. Write 
a description of the metal you need, or tell us of your 
fabrication plans and problems. We'll send our recom- 
mendations to you promptly. 


THE COLD METAL 
PRODUCTS CO. 
Subsidiary of 


THE COLD METAL PROCESS CO. 
YOUNGSTOWN 1, OHIO 























THINSTEEL FACTS 


Coils up to 300 Ibs. per inch 
of width 


Carbon and alloy grades 
Extremely close tolerances 
Wide range of physicals 
Widths up to 24 inches 
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PANELYTE 


PRECISION-MOLDED 


FAN BLADES 


GIVE YOU a 


) QUIET OPERATION 

> LUGHT WEIGHT 
RESISTANCE TO CORROSION 
LOW MOISTURE ABSORPTION 
GREAT STRENGTH 
STABILITY UNDER TEMPERATURE CHANGES 
LOWER STARTING CURRENT URGE 
REDUCED BEARING LOADS 
TROUBLE-FREE PERFORMANCE 
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ADVANTAGES: 









Panelyte Blade (62” long — 14,” 
wide) mass-produced for Hartzell Propeller 
Fan Company, Piqua, Ohio, being removed from mold. 


Panelyte Fan Blades ... from midgets 2” long to 62” giants... 
are precision-molded in straight line mass production. The 
unique combination of properties of these blades makes them 
ideal for the complete range of applications . . . from household 
fans, cooling fans in refrigerators and air-conditioning units 
where quiet operation is a major requirement, to blades such as 
those supplied for outdoor cooling tower fans and other indus- 
trial and domestic uses where resistance to corrosion and ex- 


tremes of temperature are paramount. 


The techniques perfected in the molding of aircraft propeller 
blades in wartime will produce better fan blades for peace 


time uses. 


Panelyte engineers are ready to work with you... to discuss 
the design and mass production of fan blades or other.molded 


or fabricated parts. Write for factual “Data Book.” 


Sales Offices: Atlanta; Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Mexico City, Montreal, New Orleans, 
Phoenix, Portland, St. Louis, St. Paul, San Francisco, 
Seattle, Syracuse, Toronto, Trenton, Vancovver. 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 


311 





Design that part in 


The metal that replaces forgings; 
cuts machining time up to 60 per cent 


Cast to conform closely to final shapes, ArmaSteel reduces the 
amount of metal to be removed, eliminating up to 60 per cent 
of machining time. In addition, ArmaSteel gives 10 to 50 per 
cent better machinability with a 20 to 100 per cent increase in 
the number of parts finished per tool grind. Experience in the 
production of a particular gun part resulted in nearly 15,000 


pieces being obtained per tool grind without the use of a coolant. 


Gun parts weighing less than a pound, and Diesel locomotive 
pistons weighing more than 50 pounds, have been cast success- 
fully with ArmaSteel. 


To industries awaiting “Go Day” on civilian production we 
suggest keeping ArmaSteel’s war record in mind when setting 
up production programs. Parts can be made faster, better, 
cheaper with ArmaSteel castings. 


aie 


CAST FOR A LEADING ¢ INDUSTRY 


. 


ArmaSteel* 


‘PROPERTIES... 
QUALITIES 


Cast to conform closely to 
final shapes. 


Excellent machinability. 


Hardenability comparable to 
5040-A steel. 


Ready response to selective 
hardening. 


Good fatigue life. 


Excellent bearing properties 
(eliminates need for bush- 
ings in many applications). 

Polishes to mirror finish. 


Low co-efficient of thermal 
expansion. 


High strength. 
Versatility. 


Good corrosion-resistance. 


First Things First 
BUY WAR BONDS 








SAGINAW MALLEABLE IRON DIVISION OF GENERAL MOTORS 


SAGINAW, MICHIGAN 


“Reg. U.S. Pat. Off 
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Quality control is one of the 
main features that set Ampco 
apart from ordinary sources 
of bronze — that assure you 
of an engineered alloy un- 
varying in its properties to- 
day, next month, or a year 
from now. This uniformity 
is important when perform- 
ance of your equipment de- 
pends on material that always 
meets predetermined specifica- 
tions. « Ampco’s laboratory 


Specialists in engineer- 
ing, production, finishing 
of copper-base alloy parts 
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control — a long-established 
feature of Ampco service — 
is carried out by the largest 
corps of technicians in the 
bronze alloy field. 

Ampco also offers you the 
production “know-how” to 
produce toastandard. ¢ Utilize 
the exceptional properties of 
Ampco Metal in your post- 
war products — it pays! Send 
us your prints for helpful 
suggestions. Ask for bulletins. 


Ampco Metal, Inc. 
Dept. ND-1 
Milwaukee 4, Wisconsin 


Ampco Field Offices 
in Principal Cities 
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“The First Authoritative Engineering Teat 
Devoted Exclusiuely 
to Modern Die Casting Design.” 


“HIGH-PRESSURE 
DIE CASTING” 


A Design Guide for Engineers by 
H. L. HARVILL 


President, H. L. Harvill Mfg. Co. 
Los Angeles, Calif. 



































and 


PAUL R. JORDAN 


Formerly Vice-Pres. & Gen. Mgr. 
Harvill Corporation, Los Angeles, Calif. 


More Than Just A Book... ases || ¢ 
An Essential Design Manual | ~~ — a 





mes 
i gy 

This engineering text records for the first time the essential i a * | win 
elements of design affecting the use and production of the highest if h | eae m dal 
quality die castings. No other book on this subject, so vital to i“ _—— | ee — 
modern production, has approached the subject from the standpoint Leen "| tee Ee ta 
of informing users and designers of metal good as to those elements OS tcc ‘ | mand a Sting Sm 
of design that control the successful application of die castings to | me 


any product. There are no generalities in the text, every page is 
pertinent and vital information to material, process, design and pro- 
duction engineers, production personnel, inspectors and executives. 






136 Fact-Packed Pages. Gives you the correct answers — 
to these questions: 
144 Drawings and Illustrations. What Metals can be used in die casting ? 
What is the difference between hot and Ik 
23 Case Studies. cold chamber casting ? i i 


What are Pressure Mould or Premium Quality 


end 
™ —— Die Castings, and how should they be 
Cloth Bound 7” x 10” Size. designed and used? (A) 
‘SET, What about porosity in die castings ? flat 
es “Red” Harvill 1s the pioneer of high How much draft on all surfaces of a die cast- — 
& "a quality die castings made from alumin- ; : ired? (B) 
4 } um, magnesium and copper, and is one ing !s required * ‘ 
oe of few men in this country qualified to And hundreds of other questions of vital 
} “Sh deal with all phases of die casting design, = ; 
i production and use. By instituting this importance! 
book, “Red” Harvill makes available 
for the first time... .important engineer- 


ing information never before published. Does Not Contain 


No engineering, metallurgical or pro- 
duction library can be complete without 


aco Any Advertising 


H. L. HARVILL MFG. CO., . 
P. O. Box 335-A, Vernon, Calif. arr 
Please send your new book “High Pressure Die Casting” to: 
Check or Money Order Enclosed. 
Send Parcel Post C. O. D. 
Company P. O. enclosed, bill 10th of month. 








NAME 
FIRM 
ADDRESS 
CITY 






— ZONE STATE 
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Wear Areas 





IKE the jewels in a fine watch, small pieces of Kennametal, 
incorporated at critical points of excessive wear, assure 
enduring precision performance. For example: 


(A) Kennametal inserts in the grinder table provide a true, 
flat surface that shows no appreciable deterioration after 
many months’ service. 


(B) Inserts of Kennametal stand up for weeks under severe 


ds Wear -- 
withstar 

WAMETAL red to 

hardness, - 

e@ 78 as a tool steel. 
66 tor 

oetficient of 

-galling- 


as com 


ther 
frictio™ with © 

@ Low © 
metals; non- 
« pimensionally stable; © 
Modulus of elasticity is “ 
D 

; steel; effective resist4 


® Highly resistant to — 


2to 3 times 


e to deformation: 


erosio®, and 
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abrasive action of wire cleaning brushes which cut deep 
into steel leveling guides in less than one day. 


(C) Steel sliding surfaces of abrasive saw rest wore quick- 
ly, until reinforced with flat blanks of Kennametal, which 
make smooth, durable surface that outwears steel up to 
100 times. 


These typical applications of Kennametal, in simple forms, 
suggest how its unique wear-resistant properties can be uti- 
lized to make your product give better service at less cost. 
Keep in mind that Kennametal can be molded into almost any 
shape, limited only by reasonable proportions, but .. . 


For the present—because our efforts are devoted primarily 
to the manufacture of tools for use in war plants—we can 
serve you most effectively if you plan to use readily available 
shapes of Kennametal, such as flat blanks, balls, and discs. 
However, if your wear problem is not easily solved with 
standard shapes, don’t hesitate to ask us to suggest how it 
may be solved through freer, more imaginative application 
of Kennametal—the metal that masters wear. 


NNAMETAL 


SUPERIOR CEMENTED CARBIDES 
T MARK RES. 
u. 8. PAT. OFF. 


KENNAMETAL De., 


LATROBE, PA. 
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el = HAS SUPERLATIVE 
BEARING PROPERTIES 


@ “600” has been successfully used for over 14 years as 
the solution to many extremely difficult bearing problems. 
It is a true bearing metal and—an entirely different one. 
it has a structure made up of two types of crystals — soft 
and hard. The hard crystals are elastically and uniformly 
embedded in a matrix of soft crystals. The hard crystals 
absorb the pressure in the bearing, diminish the friction, 
and cause a better distribution of lubricating oil between 
bearing surfaces. 


Many thousands of auto and truck transmissions have their 
reverse idler gears running on shafts of “600.” A large 
quantity of it has been very successfully used for pump 
rods and other purposes where ‘ubrication may be fieg- 
lected. It is ideal for propellor shafts in power boats — and 
literally hundreds of other tough applications. 


The corrosion resisting properties of “600” are particularly 
valuable. “600” forgings are being increasingly used for 
bulkhead door latches and fittings on naval vessels where 
strength and resistance to abrasion.and corrosion are of 
paramount importance. 


Here's What on Electric Switch Manufacturer Says: 

“The Ye’ diameter “600 rod is used to make bushings for 
clapper switches, the life of which is approximately twenty mil- 
lion operations. The bushing is used in the pin hole of the lever 
which is attached to the base by means of a pivot pin. When 
closing the circuit these switches are subject to a terrific jolt, and 
we are obtaining especially good results since using Mueller 
Brass Co. “600” bearing material. This material is also used on 
smaller switches where, instead of severe jolts, there is a sliding 
action both on the outside and the inside of a plunger. This 
plunger works ug and down on a pin while the outside must 
slide in and al 4 a bracket with very little clearance.” 


“600” BEARING ALLOY CONTAINS NO TIN YET HAS 
SUPERLATIVE BEARING PROPERTIES -~AN ADDED 
REASON FOR ITS ADOPTION AND INCREASED USE AT 
THIS CRITICAL PERIOD. 


Write us if you have a bearing problem or for additional 
information. 


MUELLER BRASS CO. 


PORT HURON,MICHIGAN 
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what you can duplicate 
with this NEW BRUNING 
Photographic Printer! 
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@ Now you can use this new photographic reproduc- 
tion process right in your own drafting room or 
engineering department! With the Bruning Model 
2 BW and Copyflex Continuous Printer, there is 
practically no limit to the kind of materials you can 
duplicate! You can have copies of anything typed, 
printed, illustrated or drawn. Original material with 
copy on both sides can be reproduced from one or 
both sides. 

Both Copyflex photographic and BW Black and 
White sensitized materials are exposed on the Model 
2 Printer. Copyflex prints are developed with three 
trays and a simple drier (readily available). BW 
prints are developed in the Model 153M developing 
machine, combined in a convenient stand with the 
printing unit. Moderately priced, the Model 2 Printer 
and 153M Developer increase your duplicating scope 
—provide a wider range of duplicating advantages. 
Mail the coupon for literature about this modern 
print-making method. 





CHARLES 
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BRUNING COMPANY, INC. 


CHARLES BRUNING COMPANY, INC. 

4736-48 Montrose Avenue, Chicago 41, Illinois 

Please send me complete information on your Model 2 
BW and Copyfiex Continuous Printer—and on other 


7 
i 
i 
t 
Since 1897 1 Bruning priasing and developing machines for making 
{ Bruning Black and White Prints. 
NEW YORK CHICAGO LOS ANGELES | 
' Name 
Atlanta Boston Detroit Houston ; 
Kansas City Milwaukee Newark Pittsburgh , we 
St. Louis San Francisco Seattle ; Street... om 
1 
: ol... a 





@ Accuracy is our business! At Buffalo Pat- 
tern Works we combine skill and know how in 
layout with a wide knowledge of metals, 


structural design and practical fabrication. 


Thus, every Buffalo Pattern is a precision pat- 
tern—engineered to meet your stiffest require- 


ments for split hair accuracy without sacrific- 





























When Thousandths of an Inch Count... 
Leading Manufacturers Count on BUFFALO 


ing metallurgical soundness—designed to en- 
able speedy, low cost production of the most 
intricate castings. 


Many of America’s leading automotive, air- 
craft and marine manufacturers rely on Buf- 
falo Precision Patterns. Consult us now on 
your most difficult present or postwar pattern 
problem. Write or wire Dept. D. 
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NNSYEVANEA 


The ravages of high temperature and 
corrosion are barred from your prod- 
ucts when you build with stainless 
steel—and when you specify Superior 
Stainless STRIP Steel, every produc- 
tion advantage is realized. The exact 
required physical characteristics and 
dimensions for your needs join with 
any desired coil lengths to simplify 
your fabrication problems. Let us 
detail the Superior reasons! 





No one at this moment can profess full ac- 
quaintance with all the uses of powdered 
metals. Production is being diversified too 
rapidly and knowledge of what can be done 
is being extended too fast, in too many di- 
rections, for that. But manufacturers who 
wish to inform themselves of such develop- 
ments will find it of interest that the Molyb- 
denum Corporation, being a supplier of 
high-purity metal powders and alloy powders 
of exactly specified content, is also a source 
of advice on many of the new possibilities in 
this field. Powders of molybdenum, tungsten, 


and boron, in different particle sizes and 


MOLY BDENU 
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different degrees of purity, are made and 
recommended for different requirements. A 
descriptive catalog of M.C.A. products is 


issued and correspondence is invited. 


AMERICAN Production, American Distribution, 
American Control—Completely Integrated. 

Offices: Pittsburgh, New York, Chicago, Detroit, 

Los Angeles, San Francisco, Seattle. 

Sales Representatives: Edgar L. Fink, Detroit; H. C 

Donaldson &Co., Los Angeles, San Francisco, Seattle 

Works: Washington, Pa.; York, Pa. ; 

Mines: Questa, N. M.; Yucca, Ariz.; Urad, Colo. 


CORPORATION OF AMERICA 
GRANT BUILDING PITTSBURGH, PA. 
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PAINTBRUSH BRISTLES 
OF DU PONT NYLON 


outwear natural bristles by more than 3 to 1... 
are more resilient... safe with every type of paint 


ADVANTAGES: Nylon paintbrush bristles were introduced at just 
the time they were most needed—when war had cut off the 
supply of hog bristles. Nylon bristles have conclusively demon- 
strated that they possess a combination of advantages unobtainable 
in any other type of bristle, either hog or synthetic. They are not 
harmed by any kind of paint, lacquer or varnish. They are more 
resilient than natural bristles and in addition they last more than 
three times as long. Being man-made, their diameter, length and 
aah dill Suietn tatandlindant dealin. alter dates. taper are always “‘as specified,’’ which makes possible the laying on 
hut SEN cncnen Gent of coutth unsinen, tolck and of a smoother, more uniform paint surface and provides better 
concrete, is about ready to be discarded. balance and feel in the paintbrush. Over two million nylon-bristled 
paintbrushes have been taken by Uncle Sam thus far to do the 
toughest painting job there is—painting ships of the U. S. Navy. 


AVAILABILITY: Nylon paintbrush bristles are all allocated for use 
by the Navy. They are a good example of a Du Pont plastics 
development of a special material for a special job. For information 
on nylon and other Du Pont plastics write E. I. du Pont de Nemours 
& Co. (Inc.), Plastics Dept., Arlington, New Jersey. 


FOR PLASTICS.. CONSULT DU PONT 


THE NEW WAY: NYLON-BRISTLED BRUSH, used on BUY AND HOLD WAR BONDS 


an equal area of the same type of surface, shows 
little wear. In another test of abrasion resistance 
simulating natural painting strokes, a nylon-bristled 
paintbrush, after one million strokes approximating 
840,000 sq. ft. of coverage, wore only ** of an inch. 

Nylon bristles are produced by the Du Pont 
Company. Nylon-bristled brushes are made by 
leading paintbrush manufacturers. 





BETTER THINGS FOR BETTER LIVING 
«++ THROUGH CHEMISTRY ‘ 
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FROM .OO1 WIRE TO 10” STRIP STEEL 





ROEBLING QUALITY IS KNOWN 


GIVE A BIG HAND to the makers of many won- 
derful synthetic materials. But remember— 
materials of known qualities—like Roebling’s 
round, flat, shaped wire, and strip steel—have 
jobs to do today and tomorrow ... jobs they 
always do best. 


Faced with a product problem in which wire 

is likely to play a part, turn first to Roebling. 

You’re sure of closely controlled steel analysis 

and grain structure. You’ve utmost confidence 

in the tensile strength, ductility and dimen- 

sional accuracy of Roebling’s round, flat, or 
shaped wire. 


Are you, for instance, fabricating 
from strip steel—say about 10 inches? 


Q= Zu fiz g 


STRIP 
STEEL 


Then enjoy production and record-high output 
when you specify Roebling. Steel analysis, 
dimensions, finish, exactly fit your require- 
ments. In forming, punching, drawing, 
Roebling materials add to operating efficiency. 


What’s available right now? What’s likely to 
be on hand tomorrow? Call in your Roebling 
engineer! Let him share his knowledge of 
what’s going on: place at your disposal 100 
years of Roebling’s wire specialization. In 
today’s production, as in tomorrow’s planning, 
vou can rely on Roebling. 


JOHN A ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


WIRE ELECTRICAL WOVEN WIRE 
ROPE WIRES AND FABRICS 
CABLES 



























_ 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS 
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Completely filled from cover to cover 


with important engineering data, prod- 


uct designs, specifications and other 
vital information. 

If your product involves the fabri- 
cation of sheet metal—a copy of this 
important bulletin should prove in- 


valuable. Write today. 


/ STRUTHERS WELLS 


CORPORATION 
SPECIALTIES DIVISION 


TITUSVILLE, PENNA, 
PLANTS AT TITUSVILLE AND WARREN, PA. 
Offices in Principal Cities 
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when it COSTS: -- ‘10;o5 











44 
HOW con we sell it fon $19-°2 . 


19 44 


Maybe you can’t . . . but maybe you can. 
Stranger things have happened. “How come” 
the $10.19 cost? Is it labor . . . materials ... 
or, as Atlas has often demonstrated, a stubborn 
adherence to outmoded machinery, slow and 
costly finishing processes, poor power distribu- 
tion and control, double-back floor layouts . . . 
or should the product be re-designed for more 
efficient production? 


The Atlas organization, 300 skilled designers, 
engineers and toolmakers, and one of the 
country’s best equipped plants, has solved such 
problems for scores of America’s leading in- 
dustrial manufacturers . . . before and during 
the war . . . and is now designing products, 


fer> 


es ATLAS . 


creating and building tools, dies, jigs, building 
special automatic machinery and planning com- 
plete production lines for the coming civilian 
manufacture. 


We offer a complete service or partial aid in 
any or all of these fields. In addition we are 
prepared and equipped to produce precise parts 
or products in our own plant... work which 
requires close tolerance machinery and strict 
inspection and testing. 


If your post-war ideas are crystalizing but have 
not yet reached the “action” stage, we suggest 
a conference at your early convenience. 


74 load off your shoulders onte ours. 


TOOL & DESIGNING COMPANY 
_ STAMPING Beebe 


enues Philadelphi re | Pa 
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Steel filing units 
now available. Write 
for prices and infor 
mation on delivery. 






Atlanta. . JACK. 2121 
Birmingham . 3-8183 
Boston . LIBERTY 4690 
Buffalo . CLEVE. 0370 
Chicago. . KEY. 7000 
Cincinnati . MAIN 6644 
Cleveland . CHE. 7347 
Columbus . MAIN 3420 
Bayten . ADAMS 9174 
Denver. . . CH. 3677 
Detroit . . RAN. 6483 
Ft Wayne. ANT'Y 4142 


Detroit e 


Nc cae: te anna it 


Phone the nearest nsember or mail te oh pieeme nue Chietiol eee 


Milwaukee CHICAGO Houston. Los Angeles : 















For sharp, black detail on your drawings—in pencil 





—at pencil speed—you'll prefer Post Pencil-Tex. 
You'll get more durability than in ordinary traci 
cloth—plus better drawings and more readg 
prints—because better results are built right 
specially processed, smooth, velvety, moig&tire-re- 
sistant surface of Pencil-Tex. Availablé in rolls 


and sheets. Use a 3H to 8H pencil. 


Four Post Wood 


Tables. Send for 


prices and infor- 
mation on deiiv- 


~ |2 | 
ery. rs = 











The Frederick Post Company 


Drafting Materials, Blue Print Papers and Pittsburgh . ATL. 3350 


e oe Portland ATWATER 8681 
Kindred Sensitized Products oe tack ctint alee 


Salt Lake City . 4-7823 
Memphis. . . 8-6796 Sanfrancisco DOU. 5975 
Milwaukee MARO.7246 Seattle. . MAIN 4022 


Fort Worth . . 3-3244 
Houston . CAPITOL 1233 


indianapolis MKT. 4466 New Orieans RAY.0331 Tampa... . M-8377 
Jacksonville . 5-2166 New York. WIS.7-7678  Tolede . ADAMS 7224 * 
Kan. City . VICTR. 7881 Okiahoma City. 3.6306 Tulsa... .. 30168 


Knoxville. . . 3-4944 
Los Aageles . TRI. 8164 





Omaha. ATLANTIC 7890 Washington MATL. 4063 
Philadelphia LOM. 7044 Wichita . . 22-7-22 | 





RY or here nintinaahdiinal is ulin cal ca aa 
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EMEMBER when glass and metal just wouldn’t 
stay hitched? They joined together readily but 
when the going got rough they parted company in the 


best Hollywood tradition. 


Things are different now. Corning’s metallizing process 
weds glass and metal with a bond that lasts like an 
old-fashioned marriage. Through heat and cold 

under severe conditions of stress and strain, they 


stick together in a lasting union. 


oa 
JOKNING 
means 
esearch in Glass 


“PYREX”™, «VYCOR™ and »-CORNING” are 


registered trade-marks and indicate manufacture by Corning Glass VW orks 








through Corning Metallizing i 


This happy union can boast a whole family of fine 
qualities: 

HERMETIC SEALING ... PRECISION METALLIZING... 
SUPERIOR PHYSICAL PROPERTIES... PERMANENCE... 
THERMAL ENDURANCE .. . MECHANICAL STRENGTH 
Which of these can you use? Write us about it. We'll 
be glad to work with you to see if metallized glass 
can help solve your problem. Address Electronic Sales 
Department, R-6, Bulb and Tubing Division, Corning 
Glass Works, Corning, New York. 


Electronic Glassware 


CON 


Corning, ms 
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Let us send you this Free Book 


Our book “Springs and Wire Forms” contains valuable 
technical information, formulae and tables relating to 
spring performance. Write today for your free copy. 
Spring Division, Wickwire Spencer Stéel Company, 
New Bond Street, Worcester 6, Mass+’ 
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“ 


consult Wick and Spen 


Here at ‘‘Coil Clinic’”” Wick and Spen spend all their time making 
laboratory tests. They supervise forming operations, give heat 
treatments and build steel springs with plenty of muscle. 


Each “‘case”’ is given a thorough check-up. Then we establish the 
formula for the steel; make it in our own open hearths; draw, 


form, temper and test it in our own mills. 


Many of the technicians on the staff of our “Coil Clinic” have 
been with us for over 25 years. During that time we've handled 
over 50,000 different “‘cases.” 


Sometimes a little spring can cause a lot of post-war product 
“‘headaches.”” The best way to avoid such trouble is to take our 
spring and formed wire specialists into your confidence. They can 
help develop your brain child into a sturdy product that will 
bounce its way into profitable sales fields. Why not make an 


appointment to see them. 


WICKWIRE SPENCER STEEL COMPANY 


EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK (18),N. Y. 


Abilene + Boston - Buffalo + Chattanooga + Chicago + Clinton (Mass.) » Detroit - Houston + Los Angeles + Philadelphia + San Francisco + Tulsa * Worcester 
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* Add “QUALITY-PLUS”’ 
to the Products You Sell! 


* Get “PERFORMANCE-PLUS” 
from the Machines You Use! 


ERE’S a simple, economical remedy that 


stops wear.... 


On prodycts you sell and on machines you use, 
‘“wear-proof” areas of excessive wear with Car- 
boloy Cemented Carbide—‘“‘the hardest metal 
made by man!” 


Extremely resistant to wear caused by abrasion, 
erosion and many forms of corrosion, Carboloy 
“wear-proofed” parts and inserts are widely 
used to eliminate costly production delays, im- 
prove product quality and increase life often as 
much as 100 times. 

Typical non-cutting, wear-resistant applications 
of Carboloy Cemented Carbide may be found 
in the manufacture of, or as part of, such diversi- 


328 


= 
erever there’s a'R 



















tgs, 


SS “REMEDY” 





CARBOLOY 
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A 

ce 

Pr 

be 

fied products as .. . castings, razor blades, radio pf 
re 

tubes, hosiery, machine tools, medicinal pills, baby én 
food, telegraph equipment, fishing rods, business be 
machines, spray guns, etc. “t 
. Wi! 

Designed to meet the requirements of your particular bee 
application, Carboloy “wear-proofed” parts can be oi 
supplied in a wide range of shapes and sizes. Write = 
c 

for free booklet WR-101R. ‘ 
Ai 

in 

TO STOP EXCESSIVE WEAR = 

on vital parts of your product . 

=) 


TRADEMARK 


" CEMENTED CARBIDE for WEAR-RESISTANT USES 


CARBOLOY COMPANY, INC. 
11106 E. 8 Mile Road Detroit 32, Michigan 


CHICAGO «+ CLEVELAND «+ HOUSTON «+ LOS ANGELES + MILWAUKEE 
NEWARK «+ PHILADELPHIA «+ PITTSBURGH + THOMASTON 
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A&W Metal Impregnating Compound makes leaky 
castings pressure-tight. 


Porous aluminum, magnesium and gray iron castings can 
be sealed pressure-tight with Ault & Wiborg Metal Im- 
pregnating Compound. This new impregnant is a synthetic 
resin designed specifically for use with monomeric styrene 
as a casting sealant. When properly applied, the compound 
becomes “frozen” in the pores and cannot exude or 
‘bleed’. Because the monomeric styrene reacts chemically 
with the resin there is no evaporation. The impregnant has 
been found resistant to high octane gasoline, hot motor 
oil, alkali, ethyline glycol and. pressure of all kinds. It has 
extremely high heat resistance under prolonged operating 
conditions. 


An outstanding advantage of this new sealant is its safety 
in application. The preparation does not require hazardous 
catalysts, and no technical control is necessary. It is pre- 
pared simply by mixing the resin with the monomeric 
styrene in the proper proportions. This solution is forced 


= ~ oe ~=¥ Nae. > ge — 


into the castings by the vacuum-pressure method in a 
large sealed tank (autoclave), The impregnated. casting 
is then cleaned of excess compound and baked. In the 
event that castings are large and the production not great, 
modifications of this technique may be used, such as 
pressure fixture. 


The resin forms cross linkages with the styrene during 
baking, causing the solution to go from a thin liquid to 
a gel state. The styrene both serves as solvent and converts 
to the copolymer fornied with the resin. Hence there is 
no “solvent” loss on baking. 


For complete information about the characteristics and 
application of A&W Metal Impregnating Compound and 
the advantages it offers you, use the coupon below or 
write today to Ault & Wiborg Division of Interchemical 
Corporation, Empire State Building, 350 Fifth Avenue, 
New York 1, N. Y. 


Ault & Wiborg, Division of Interchemical 
Corporation, 350 Fifth Avenue, New York 1, N. Y. 











Ault & Wiborg 


DIVISION OF INTERCHEMICAL CORPORATION 
Makers of Polymerin*—the original speed- bake finish 


*Reg. U. S. Pat. Off. 
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Please send me, without obligation, complete infor- 
mation about A&W Metal Impregnating Compound 
for sealing porous aluminum and magnesium castings. 


Name 





Company 


Address 
[—] Please check here if interested in finding an 
“1 outside source to do your impregnating. 
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@ Add to your own facilities one of the 
plastic industry's most modern fabricating 
plants, the new factory of the Mclnerney 
Plastics Company at Grand Rapids. 


Increase your own productive capacity with the 
up-to-date equipment and highly trained specialists 
available in this plant for fabricating your plastic 
parts and assemblies. Have the full advantage of 
the very latest developments and procedures in 
machining, forming, punching and hobbing. 


Here is a business devoted exclusively to fabri- 
cation of parts or products from laminated, molded 
or cast plastic materials, Rid yourself of trouble- 
some parts manufacture by utilizing these special- 
ized services for accurate production and quick 
on-schedule deliveries in any quantity. 





Send prints, samples and speci- 
fications for prompt quotations. 


Ask for Your FREE copy of our 
“PLASTIC PARTS” Data File No. 27 


McINERNEY Plastics Co. 


Chicago: 205 W. Wacker Drive 27 Commerce Ave., 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, poe 
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the Specifications for this part were rigid: light in weight . . 
ting 7 es : 

tapping . . . cast studs for riveting . . . strong external threads . . . a high rate of production. New Products 
ney 


. well ribbed for strength . . . deep cored holes for 


met this challenge successfully with a high pressure aluminum die casting —scientifically laboratory-controlled from 


h the 


* molten metal to finished part. This is only one of the thousands of precision, high production, cost-saving jobs 
ialists 


lastic New Products has done for Industry. Their complete facilities are available to assist you to meet the rigid 


demands your post-war products must face. Write now while there is still time for experimental development. 


PUIG PRESSURE DNA CASTINGS 


ALUMINUM * MAGNESIUM * yaa ie 
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BENTON HARBOR, MICHIGAN 
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IF THEY PESTER YOUR PRODUCT) IAAI} TH! 


VIBRATION ... SHOCK... FRICTION ... .CORRO- 
SION ... these and many other destructive “imps” 
are the "problem children of Industry.” Uncontrolled, 
they wreak havoc with good products...impair 
product efficiency . .. shorten product life. 


Not in all cases, but in an immense number of cases, 
these "problem children of Industry" can be... and 
are ... brought under control by correct applications 
of rubber and synthetic rubber. 


A whole new world of “rubber controls" was cracked 
wide open by the impact of war. Pre-war limitations 
in the applications of rubber and synthetic rubber 
were swept aside in the drive for new materials and 
improved methods of compounding, molding, extrud- 
ing, calendering, coating and bonding. 


Today, and in the tomorrow to come, Industry can... 
and will ... look to rubber and synthetic rubber to a 
greater degree than ever for solutions to the count- 
less problems of product development in a highly 
competitive world. 


ORCO (The Ohio Rubber Company) is not resting 
on its wartime achievements. ORCO research 
facilities are under constant expansion. ORCO 
production methods and equipment are under pro- 
gressive development. 


The ORCO goal is still greater control of the "prob- 
lem children of Industry." 


YOUR inquiries on specific problems are invited. 














THE Ono Busser Company -Wiuovcrsy. Oxo 
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New Manual 
Makes Ordering 
of Cut Felt Parts 
Quick and Easy 


Ordering correct cut felt parts from the 
Felters Company is an easy matter. By re- 
ferring to the Felters Manual, you can — 
even without previous experience — 
select the exact quality, weight, thickness, 
shape and size of felt to fit any particular 
requirement. 


The manual explains the unique charac- 
teristics of felt; describes its widely 
varied applicability in industrial uses 
and product design; gives detailed ad- 
vice on the selection of proper felts; arid 
contains numerous easy-to-understand 
charts relating to physical and chemical 
requirements, weight and density re- 
quirements, dimensions and permissible 
tolerances, etc. 

Send for a free copy of this handy book 
today. Write to The Felters Company, 
210 South Street, Boston 11, Mass. 


Development Engineers — Felters designs 
felts to fill amy design requirement. 
Whether needed for sealing in bearings 
or for feeding lubricants; for absorbing 
shocks, vibration or noise; for grinding 
or polishing operations; for services in 
exposure to sun, heat, moisture or cold 
— Felters can supply a correct type of felt. 
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Which of these 
felt washers is the 
perfect bearing seal ? 


There just isn’t any way to tell from the shape alone. 
And the same thing is true with all other cut felt parts. 
They can be exactly alike in shape — but widely differ- 
ent in composition. 


That is why it is wise to buy cut felt parts from a com- 
pany which controls every step of felt manufacture — 
right from the combing of the wool. You are sure of 
getting the exact quality, weight, thickness, shape and 
size of felt to fit your particular requirements. 


The Felters Company 
210 D SOUTH STREET, BOSTON 11, MASS. 


Offices: New York, Philadelphia, Chicago, Detroit * Sales Representatives : 
Dallas, Nashville, St. Louis « Mills: Johnson City, New York; 
Millbury, Massachusetts; Jackson, Michigan 
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FOR THE UTMOST IN 
RUST PREVENTION 






“I predict that the most 
certain major changes in 
greenhouse construction 
will be the universal use 
of Hot-Dip Galvanizing to 
prevent the need of 


” 
* 






a i 













maintenance.” Soper pee oe 
T. E. KING, Vice President _ Designers and Builders of Greenhouses since 1856 . . . Hot-Dipped Gel- “a 
LORD & BURNHAM COMPANY vonized ' Bwevghaut for “protection from weather ‘and -ccndemation. aii 

Day after day more new users are anticipating and replacement costs. 
longer life and greater uninterrupted service for If the life of your products is menaced by 
their products and installations by specifying Hot- corrosion—here is the solution to your problem. 
Dip Galvanizing. Conclusive tests have proved that Hot-Dip Galvan- 
Thousands of installations mutely testify that the izing provides the utmost in rust prevention. 
definite fusion of molten zinc with the base metal There is a member of the Hot-Dip Galvanizers 
—through the Hot-Dip Galvanizing Method, in- Association near you who will be glad to discuss 
creases the life of iron and steel products and in- rust and corrosion prevention—for his name and 
stallations—years and years beyond their normal address write: American Hot Dip Galvanizers 
expectancy. This process has saved users _ Association, Inc., First National Bank Build- 


millions of dollars in expensive maintenance 






ing, Pittsburgh 22, Pennsylvania. 
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| 4 BOSSES 0701983 DIA. 
O21 HOLE 


156"DIA MOLDED IN 095 


WHETHER YOU NEED 


ee 


FOR ELECTRICAL APPLIANCES | / 1%) 4 > It wasn't easy to engineer and mold this tiny plastic 


























— 


5; ae 5 OFFICE MACHINES OR INDUSTRIAL EQUIPMENT bobbin for an electrical coil, with its .021” fine-wire-hole 
Specie Hardlls and. Cnitiol Keobs for ‘ molded in one of the four bosses—and all the other im- 
ql af ° x : fe portant details you see above. It was a precision job. 
} ay TOOLS RADIOS SQ) AuTOS Sry) PLanes ><, ao s ; , . 
And it was done exactly right—like all Amos jobs. 


CASES FOR ¢ CLOCKS Sip CAMERAS 6s JEWELRY Ry 
BATHROOM FIXTURES <2 MEDICAL ACCESSORIES rae From engineering to finishing, Amos does plastic mold- 
sad Ay Or Anything lee thats x. ing jobs that go into many different fields. Whether it 
Practical Plastic Application Ray be a large or small component part for some machine 

; a or appliance—or an all-plastic product—Amos does the 

Gor Ge Te,feb Done Aight tet job completely—and does it right—the way the customer 


oy Se wants it. 


Amos facilities are being greatly expanded. A new plant 
. has been completed and equipped to take care of more 
customers who want their post-war plastic molding jobs 





- done right. Now’s the time to get your jobs ready for 
oe fast production when materials are available. Just send 
_ us your drawings or write us what you have in mind to 
nd be molded in plastics. 

ers AMOS MOLDED PLASTICS « EDINBURGH, INDIANA 
ld- Division of Amos-Thompson Corporation 
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Have You a WHEEL PROBLEM? 





REPRESENTATIVES 


DETROIT 2 
805-06 NEW CENTER BLDG. 


LOS ANGELES 35 
1440 SO. ROBERTSON BLVD. 


CANADA 


A. & M. ACCESSORIES LTD. 
{9 MELINDA ST., TORONTO 


1405 BISHOP ST., MONTREAL 





ADVANTAGES 
of Plastic Wheel 
Technique 
_s 
NON-CORROSIVE 


HIGH DIELECTRIC 
PROPERTIES 


BEAUTIFUL FINISH 


WIDE RANGE OF 
ATTRACTIVE COLORS 


PERMANENT COLOR 
CLOSE TOLERANCES 
DETAIL OF DESIGN 


MANY OTHER 
MECHANICAL BENEFITS 





PLASTIC MANUFACTURERS || 
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PLASTICS 


MAY SOLVE IT... 






@ Wheels of almost any character for a multitude of uses 
can be converted to plastics. 





@ Plastics applied to your wheel problem may solve many 
of your difficulties. 


@ Assemblies incorporating anti-friction bearings, bush- 
ings, inserts, etc., minimize assembly problems. 





@ Our engineers, chemists and designers are at your 
disposal. 


Call on us now for help in solving your wheel difficulties 
... for current production ... for speeding reconversion 
... for product development. 





INCORPORATED 
DEPARTMENT P.E. 


STAMFORD, CONNECTICUT 








MOLD MAKING ¢ INJECTION & TRANSFER MOLDING « COMPLETE ASSEMBLY 
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Never Underestimate Your Competition -. 















Complacency regarding materials, type of 
design, and methods of forming parts, may 
endanger your position. Wartime demands 
have compelled great improvements and 
advancements in the forming of parts from 
metals. We know great strides have been 
made in the art of permanent-mold-casting. 


Aluminum permanent-mold-castings offer 
many production and selling advantages. 
Keep ahead of competition through a 
Permold Engineering and Metallurgical 
Review. Such a review will identify the 
quality and cost reduction advantages of 
aluminum alloys in permanent-mold-cast- 
ings for you. Practically all of the high 
strength aluminum casting alloys can be 
used for permanent-mold-casting. 


In permanent-mold-castings you can obtain 
casting quality in the precise degree 
required to meet a given service condition. 
In the ‘“‘as cast’’ condition, permanent- 
ings possess higher strength than 
castings. This strength can be increased 
treatment to a point that cannot be 
aluminum castings made by 
Higher strength, plus 

ing quality, permits the 
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use of a much lower factor of safety in 
designing; hence, lighter weight sections. 


With permanent-mold-castings, lowest 
piece price for each part at the point of 
assembly is usually the result of: (1) 
employing the correct permanent-mold- 
casting technique; (2) taking advantage of 
the savings available through the use of 
metal from re-melt sources; (3) simple, 
straightforward designing which permits a 
high rate of mass production with mini- 
mum scrap loss in machining and process- 
ing. Ask a Permold Engineer or Metallur- 
gist how to utilize to the utmost the excel- 
lent physical properties and heat treatment 
potentialities of aluminum alloys in the 
production of your peacetime product. A 
Permold Engineer or Metallurgist, backed 
by 27 years of engineering and metallur- 
gical experience, and by 24 years of foun- 
dry experience, is prepared to share with 
you the great improvements and advance- 
ments in permanent-mold-casting achieved 
during the past fivé years — achievements 
which could not have been realized with- 
out the technical know-how obtained dur- 
ing the previous period of twenty odd years. 
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Stubbornly resistant to corrosion. Extremely tough — withstands abrasion and impact to a 
remarkable degree. Undergoes hundreds of thousands of ‘fatigue’ cycles without ap- 
preciable deterioration. Sheet, wire and rod. Samples on request. 


THE SEYMOUR MFG. CO., 33 FRANKLIN STREET, SEYMOUR, CONN. 
NON-FERROUS ALLOYS SINCE 1878 
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Over 15,000 Ford V-8 tank engines 
like the one illustrated here offer a 


typical example of the good produc- 


many critical castings in the auto- 
motive, marine and railroad fields. 


They are “custom made” to fit the job. 


tion and use performance of 


Red-X Aluminum Alloys. 


Wire or write today for 
complete information on. 

4 
Red-X Alloys for your 


particular applications. 


Red-X Alloys meet the ex- 


acting war requirements of 


THE NATIONAL SMELTING CO. 


= 
IWS 


} ed 


D 
Pp 
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UNITED STATES RUBBER COMPAN 
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Until the war is finally over, the public must 
wait to share the benefits of recent technical 


developments in electronics. 


It is no secret that under the stimulus of 
“military necessity”, progress has been far 
greater during the past four years than under 
any previous periodsofmuchlonger duration. 

In the production of electronic equipment 
capable of functioning effectively during vio- 
lent combat actions, the factor of ““cushion- 


ing” to reduce vibration, transmitted noise, 


SERVING THROUGH SCIENCE 


and shock, becomes infinitely more impor- 
tant—and more baffling—than under normal 
conditions. 

Rubber, well engineered, has proved the 
one satisfactory insulating material for this 
purpose. Fortunately the techniques and 
skills developed to accomplish this will be 
invaluable when the electronics industry 
turns its full effort to the design and manu- 


facture of postwar equipment. 





Listen to ‘*Science Looks Forward’’—new series of talks by the great scientists of America —on 
the Philharmonic-Symphony Program. CBS network, Sunday afternoons, 3:00 to 4:30 E. W.T. 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20,N.Y. + In Canada: DOMINION RUBBER CO., LTD. 
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Strong yet light those are vital requisites of 
today’s design thinking. 

A good example is the Upper Fire Control seat in 
a long range bomber. It must be light, and yet capable 
of withstanding the terrific strains of combat, where 
air pockets, flak waves and emergency dives multiply 
the officer’s weight many times. 

The molded Weldwood seat illustrated weighs 
i lb. 1 oz., and yet passed a series of stiff tests without 
sign of failure. A 1200-Ib. seat load, a 1600-lb. safety- 
belt load, a 250-Ib. back load . . . tests like these prove 
that pound for pound molded Weldwood is one of 
the strongest materials ever created. 

Such performance is typical of the many new 
products developed by the United States Plywood 
Corporation Research and Technical Staff . . . new 
products and materials of tremendous importance as 
we think ahead to new designs. 

Why not investigate the possibilities of Weldwood 
now ...and let the Weldwood engineers work with 
you on your new designs. A letter will bring full 


information. 


* 

Molded Plywood Upper Fire 
Control seat, used in one of 
the newest bombers. Made of 
two layers of 2-ply birch, each 
layer 1/16” thick. Bottom is 
3-ply mahogany, 3/16” thick. 
Rim reinforcement made of 
five layers of 1/32” birch; 
safety belt pad made of six 
layers of 2-ply birch, 1/16" 
thick. 


WELDWOOD Plywood 


Weldwood Plywood and Plywood Products are manufactured and marketed by 
UNITED STATES PLYWOOD CORPORATION 
World’s Largest Producers of Plywood 
55 West 44th Street, New York 18. N. Y. 
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Branches in Principal Cities 






























*('M THE Plastic sono” 





Se 


cs and Wood Welded for Good 


Plasti 
Waterproof Weldwood, so marked, is bonded 
with phenol formaldehyde synthetic resin. Other 


types of water-resistant Weldwood are manufactured 
with extended urea resins and other approved bond 


ing agents. Back of these Weldwood Products are 
unmatched facilities and experience in plywood 
production and fabrication. 
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"BOUND BROOK" ACHIEVEMENTS IN 


Powder Metallurgy 


Bring Advantages Found In No Other Class of Bearing 


| _ SIZE LIST 2mesti No.20 


| ‘COMPO’ 


OU-RETAINING SINTERED [RON BEARINGS 


} ~ Bound Brook Oil-Less Searing Co, Bown 


OIL-RETAINING POROUS BRONZE and SINTERED IRON BEARINGS and PARTS 
of various alloys are described in these Bulletins and Size List. Copies sent on request. 


Hundreds of sizes in standard shapes for IMMEDIATE SHIPMENT. Write for Stock List. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 

POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 

NIGRUM |Impregnated Hard Wood Bearings*PlainBronzeBearings*BronzeCastings 
Consultants and Manufacturers of Meta! Powder Parts Since 1923 


Main Office: Bound Brook, N. J. * 1255 Book Bldg., Detroit 26, Mich. * 1901 Santa Fe Ave., Los Angeles 2!, Cal. 
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The Mabarajab, crimson clad, in purple 
velvet-draped howdab, led the gold-encrusted 
ceremonial procession down the “mile of 
emeralds”. The scene bad splendor, vivid 
Oriental colors... but the television screen 
showed only shade and shadow, the infinite 
gradations of grey... 


Television at present is limited to black 
and white pictures, but in days to come will 
bring entertainment in natural color. Even 
now, physicists of a great national radio 
network are carrying on carefully guarded 
experiments. In the laboratory, polychrome 
film is projected directly into the electronic 
color scanning tube of the transmitter with 





_ 


no intervening screen. 
The projection lens had to meet severe 
optical requirements, give acute definition, 

















2 Franklin Avenue, Brooklyn 11, N. Y. 
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A Caliph needs cotor... 


KOLLMORGEN opTIcAL CoRPORATION 2 





maximum contrast, and resolution as sharp 
at the edges as at the center. On unmapped 
ground, where practically every piece of 
apparatus had to be engineered, the telecast 
technicians were able to choose a standard 
Kollmorgen Solex—the same lens used in 
many large motion picture theatres to give 
finest image quality. 


Possis_ty Kollmorgen has currently 
developed, or can create, some fine optical 
or mechanical device which will facilitate 
your post-war plans. The largest makers of 
sub periscopes have experience ranging the 
entire field of optics, are craftsmen in metals 
as well as glass. If your peacetime products 
or plans embrace different engineerin 
approaches, innovations in manufacturit 
techniques, or fresh applications of optics: 
consult Kollmorgen now! 

















tam ping from 
naStrip pre- 
cated with zinc 
aves finishing 
»perations 


Stamping t 
requires furthe 
cleaning and alating 


Y PRECOATING cold rolled strip steel at the 

mill, Thomas does the plating job for you. This 
method is far more economical than plating of parts 
after they have been formed. It reduces or entirely 
saves handling, clerical, maintenance, and production 
costs. Remember, too, that with precoated ThomaStrip 
you obtain peelproof, uniform coatings on the inside 
and outside surfaces of your parts, regardless of how 
complicated they may be. Write today for helpful in- 


formation or send samples. 





ELECTRO-COATED ZINC, COPPER, NICKEL AND BRASS 
. .. HOT DIPPED TIN AND SOLDER . . . LACQUER COATED 
IN COLORS . . . UNCOATED PRECISION STRIP, CARBON 
AND ALLOY SPECIALTIES. 


THE THOMAS STEEL CO., WARREN, 0. 


COLD ROLLED STRIP STEEL SPECIALISTS 
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RINGS 


IN CARBON AND ALLOY STEELS 


@ You may, or may not, need big rings like 
this. But whatever your requirements this 110- 
inch seamless forging is excellent evidence of 
the skill and “know-how” that are placed at 
your command here at Taylor Forge. 


The more exacting the requirements, the 
more Taylor Forge service means to you... 
finest forging and machinjng equipment. . . 
complete facilities for heat treating . . . mod- 
ern laboratory testing apparatus to verify spec- 
ified characteristics of forgings. 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church St. 
Philadelphia Office: Broad Street Station Bldg. 


Other Taylor Forge Products include: ‘““WeldELLS 
and related seamless fittings for pipe welding; forged 
steel flanges; forged steel nozzles and welding necks 
for boiler and other pressure vessel outlets; light wall 
spiral pipe; heavy wall electric-weld and forge welded 
pipe: corrugated furnaces, and similar forged and 
rolled products. 
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e@ This hollow extruded mag- 
nesium shape was designed by 
American Magnesium to give 
the textile mills a better cloth 
roll. It has a degree of perma- 
nence never before attained. Light 
Ad in weight, these rolls make handling 
y easier, simplifying a labor problem. 
Strong and stiff, they’re able to stand up 
under heavy loadings. There’s no distortion, 
no cracking, no splintering. 
Doesn't this shape suggest some interest- 
ing possibilities to you? 

The extrusion process helps you employ 
metal to best advantage. Magnesium lets you 
save weight most efficiently. We'll gladly work 
with you in adapting both advantages to your 
products. Aluminum Company of America, 
Sales Agent for American Magnesium products, 
1702 Gulf Building, Pittsburgh 19, Pennsylvania. 


PRODUCTS 










"match the WEED 


Resistance to Water 


rayne Resistance to _. 
maetine Resistance to Hea 
° 


Resistance to Oil 





to the PRODUCT 


Weatherstripping 





















i Thermacoustic Insulation | 
i Machinery Mounts | 
aaul Wicks and Seals | 





Let us take some of the load off your 


shoulders. Find out what Western Felt 
With applications for engineered felt 7 

offers in the way of versatility of qual- 
growing so rapidly... and with West- an a 7” 

ities, versatility of shapes, densities and 
ern Felt Works engineers and facilities ' = 

sizes, and ability to manufacture to your 
so well qualified to help you on your 

closest specifications. Write us today. 
requirements... You can save valuable 


WESTERN FELT WORKS 
4035-4117 Ogden Ave., Chicago 23, Ill. 
product engineering. Branch Offices in all Principal Cities 


Sele 


ACADIA PRODUCTS DIVISION, PROCESSORS OF SYNTHETIC RUBBER AND PLASTICS: SHEETS EXTRUSIONS AND MOLDED PARTS 


time by “working with Western” on 







WESTERN 


Largest Independent Manufacturers and 
Cutters of Wool, Hair and Jute Felts 
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Point of Assembly 



















There is a difference in the cost of forgings at the point of assembly, and it 





is often the result of designing parts especially for sound forging techniques. 


Ask a Ta. W Forging Engineer for suggestions pertaining to 
design, cost, and the development of maximum metal quality 
before the design is fixed. This procedure will reveal how it is 






that Ta W forgings usually cost less at the point of assembly. 


TRANSUE & WILLIAMS 


wm STEEL FORGING CORPORATION: ALLIANCE, O. 


15 











SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND 


FELT sheers Thock 


Steps-Up Operating Efficiency of 
“Carborundum” Portable Sanders 


How Le Casting 
solves a “HOUSING problem... 














Circular Felt pad, cut from 36” | 
squares supplied to The Carborundum 
Co., Niagara Falls, N. Y., by American 
Felt Co., for use in portable sanding 
machines. 


The business end of a flexible shaft sander is the 
abrasive head. Supported by a balanced pad felt 
disk, the head is given a resiliency that assures 
greater sanding efficiency. Felt mounted abrasive 
heads make possible the; 





1. Sanding and finishing of curved surfaces as 
well as flat. 


2. Cushioning of shock, hence easing the opera- 
tor’s job and increasing overall output. 


3. Sensing the “feel’’ of the work by the operator. 


“Carborundum” Felt Sanding Pads are widely 
used in industry for the finishing of automobile 
bodies, airplane propellors and parts, machine tool 
parts, rolls, castings and wood products. These pads | These zinc transformer housings are die cast ing 
are furnished with a renewable Felt unit which can 


be readily removed and replaced by the user. 


Th 
| cor 





in a variety of. sizes, the largest and smallest of | me 


t e sh b Ie d - 
Other cushioning applications of Felt include ean ey ows pers 11.29 ON | } 


utilization for grommets, straps and spacer pads ... | plete, ready for assembly, even to the 4 cast-in 
as backing in embossing leather . . . in piano manu- rivets for top plate. 
facturing for hammers and dampers. 


For helpful counsel, ask an American Felt Com- Such flexibility in die-casting should be of interest 


pany Product Engineer to call; or write for Data | to any manufacturer requiring housings in a mul- 
Sheet No. 9 "Sheet Felts.” 





tiplicity of sizes and shapes. 


\ a 
ier Why not let Mt. Vernon en- , 


gineers give you further details? 







MARK 






General Offices: GLENVILLE, CONN. 


New York, Boston, Chicago, Detroit, Philadelphia, Cleveland, St. Louis, 
San Francisco, Dallas, Seattle, Los Angeles, Atlanta 


PRODUCERS OF FINEST QUALITY FELT PARTS FOR OIL RETAINERS, D I E « A S T ! N G C @) We P. 


WICKS, GREASE RETAINERS, DUST EXCLUDERS, GASKETS, PACKINC, 


VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS M T V E * N (@) N N E W Y (@) ie] . 





Divs 








KE 


348 Propuct ENGINEERING —- JUNE, 1945 Pre 











i 
i 
i 
| 











Condensate To Trap 
or Water Outlet 


___— For Rubber Lined 
ai x. Tanks Ete. insulate 

= Headers from Lining 
ale with Wood Block, 
> soap Bricks, Etc. 








Group VHUS 


for vertical operation. 
Has standard iron pipe 
unions for the attach- 
ment of horizontal iron 
pipe service connec- 
tions. Series flow. 








4” Mox. 


Carbon Feet 















integral with Exchanger 







Support Bracket. 
Protect from Chem- Steam or Water 
ical Attack with Inlet 

Suitable Sleeve or 
Protective Coating 


Leu Level ak i 


Condensate To 
Trap or Water Outlet 


Group VVUS 
for vertical operation. 
Has standard iron pipe 
unions for the attach- 
ment of vertical iron 


pipe service connec- 
1 tions. Series flow. 

















{ NA Wi i 
{ANT ai 


f 














+— Steam Inlet 


Korbate” Risers 


, Neoprene “Flexlocks” 


Group HVFP 


for horizontal opera- 
tion. Has suitable 
counterbored adapter 
blocks for insertion of 






S vertical ‘“Karbate” 
i] = risers equipped with 
S “Flexlock” connec- 


ae iin 
oan Mn 


tors. Parallel flow. 








CAN YOU SPECIFY THE REQUIREMENTS FOR 
A GOOD HEAT EXCHANGER FOR TANKS? 


That is, the requirements for a heater or cooler of 
corrosive liquids in tanks for pickling, etching, plat- 
ing, cleaning, or other services in the chemical and 
metal industries. 


ou'll say: 

Resistance to strong corrosive chemicals. 

High heat transfer ability. 

Strength. 

Shock resistance, both mechanical and thermal. 
Adaptability to your tanks. 

Convenient mountings and connections. 


National Carbon has developed a number of stand- 


The word ‘“‘Karbate’’ is a registered trade-mark of National Carbon Company, Inc. 
“Flexlock”’ is the registered trade-mark of the Flexlock Corp. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


UCC) 


General Offices: 30 East 42nd Street, New York 17, N.Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 


KEEP YOUR EYE ON THE 





INFANTRY. 


Propuct ENGINEERING — JuNE, 1945 


.- THE DOUGHBOY DOES IT! 


ard ‘‘Karbate” Plate Heater designs that fully satisfy 
all of these requirements. These designs, three of 
which are illustrated above, are simple assemblies of 
sturdy “Karbate” Plate Heater Units. (‘‘Karbate” 
material is impervious carbon or graphite.) 


Within each unit tubular channels are provided for 
the heating or cooling medium. On the exterior, cor- 
rugations provide maximum surface for heat transfer. 
Finished assemblies come with various types of mount- 
ings and adaptable, easy-to-assemble connections. 
“Karbate” Plate Heat Ex- 
changers and “Karbate” Bayonet Heaters, write our 
nearest Division Office for Catalog Section M-8804. 


For information on 




























NEVER A SQUAWK! 


Draftsmen who use 
Arkwright Tracing 
Cloths never get put on 
the mat for smudged 
drawings. 


ARKWRIGHTS DON'T BALK W 


at erasures. They 
erase easily and 
neatly—no 
smudges. Take re- 
inking beautifully, 
too! 





Sold by leading drawing 
materiol dealers everywhere 


TRACING 





COCK-0'-THE-WALK! 


Another reason 
why many drafts- 
men rate Ameri- 
can-made Ark- 
wright Clothshead 
and shoulders 
over everything 
else! Try them. 
Arkwright Finish- 
ing Company, 
Providence, R. |. 


CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 
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Hospital 
Pushbutton 


FOR 24-HOUR DUTY... 
LASTS INDEFINITELY! 


PRACTICALLY indestructible 
with excellent wear resistance, 
this plastic hospital pushbutton 
can be depended upon for effi- 
cient, extra long service. It is 
molded by Aico for the Auth 
Electrical Specialty Company, 
Inc., New York City. 

This part is a multi-circuit 
locking (maintained contact) 
pendant pushbutton for low 
voltage operation on nurses’ 
calling systems. It is designed 
to close, and maintain closed, 


several contacts and at the 
same time to close momen- 
tarily one contact. 

The intricate design of this 
part demanded expert knowl- 
edge of precision molding; phys- 
ical property requirements call- 
ed for careful selection of ma- 
ternal. Aico, backed by 29 years 
of molding experience, carried 
the assignment through... 
with maximum satisfaction . . 
in minimum time. 
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29th Year 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport ¢ Cleveland 
Detroit © New York © Philadelphia 
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‘Why not do it with wire?"’ 


Many times that suggestion is a 
first step toward product im- 
provement, production short- 
PAGE often 
makes the suggestion—prepares 


cuts, lower costs. 


a recommendation—provides 
the wire; round, flat or specially 
shaped. 


In addition to various analy- 
ses of stainless steel, PAGE offers 
wire of high and low carbon 
steels, Armco ingot iron and spe- 
cial alloys in a wide range of 
tempers and finishes; packaged 
in coils or straight lengths to 
meet your requirements. 


PAGE offers you the benefit of 
many years of research and ex- 
perience. If you have any pro- 
duction problem that might be 
solved by the use of wire, it will 
pay you to 


Get in touch with Page! 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 
Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 


“ee WIRE 


FEEDS LIFE 


Pic ee 


“™, Fin 


Pu eeel Va lemed @ cit. Bm aicllil wire): 
EQUIPPED WITH 


BUMPER PINS 


The remarkable Automatic Oxygen Regulator 
designed by the American Gas Association 
Testing Laboratories and equipped with 
Johnson Rubber Bumper Pins, is one of the 
important aviation developments of this war. 


It’s the breath of life to passengers at high 
altitude flying. 

The Automatic Oxygen Regulators’ impor- 
tance is best illustrated by the fact that the 
miraculous record set by the transport 
supply line flying to China over the “Hump” 
at 30,000 feet altitude was made possible 
by these regulators. 


Johnson Rubber Bumper Pins are a small 
part of this vital piece of equipment, how- 
ever, no unit is any better than its com- 
ponent parts and here again, Johnson 
Rubber parts wer€ selected because of their 
uniformity, exactness, and dependability. 
if you have a problem, our engineers 
who know how, when and where to put 
rubber to work, would be glad to cooperate 
with your engineers. 


THE JOHNSON RUBBER CO. 


MIDDLEFIELD, OHIO 
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RESINS 


THERMOSETTING PHENOL-FURFURAL AND PHENOL-FORMALDEHYDE TYPES 


P 
! 
: 
i 
i 
t 
i 
} 
i 
i 
i 
: 
i 


ADHESIVES THERMOSETTING CEMENTS 


THERMOSETTING AND COLD-SETTING FOR METAL-TO-METAL AND OTHER APPLICATIONS 


MOLDING COMPOUNDS 


OIL SOLUBLE RESINS WATER SOLUBLE RESINS 





NEW PROCESSES 


OUR EXPERIENCE IS AVAILABLE TO YOU 


ummm DOURITE PLASTICS === 


INCORPORATED 


FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 


REPRESENTATIVES LOCATED AT: 


3838 Santa Fe Ave., 1274 Folsom St., 67 Lexington Ave., 4226 Cedar Springs, 
Los Angeles 11, Cal. San Francisco3,Cal. Buffalo 9, N. Y. Dallas 4, Texas 


352 Plymouth Road, 245 W. Franklin St., 2711 Olive St., 4851S. St. Louis Ave., 
Union, New Jersey Morrisville, Pa. St. Louis 3, Mo. Chicago 32, Ill. 
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Stops R U S T after 


cutting-oil and wet- 
grinding operations 


.. and in many other plant processes where 

rust and corrosion are immediate danger 
factors. Tectyl has proven its ability to 
save the money and man-hours that these 
silent saboteurs CAN cost. One of the five 
specialized types of Tectyl is made-to-order 
for your own rust-prevention problem. 
Easy to apply and remove, economical to 
use—Tectyl protection is positive. Write 
now for Tectyl bulletin with complete ap- 
plication data. 


TECTYL 


S70RPs Rus7r 


VALVOLINE OIL COMPANY 
Finest Lubricating Oils Since 1866 
431 Main St., Dept. 31 F, Cincinnati 2, Ohio 
Refinery at Butler, Penn. General Offices, Cincinnati, Ohio 


New York - Atlanta - Detroit - Chicago - Los Angeles 
Vancouver - Washington, D. C. 








.than you think | = 


E 
when you can refer to a 


~ 


volume of “HOBART Presi! 
Design for Arc Welding: New! 


--Published in 3 volumes, ANOTHER 





Sepamonmamreeeneremimn EXAMPLE OF 
oye A igs U N | V E R § A L 





most Arc Welding Consult- CONTROLLED QUALITY 
ants. $3.50 per volume 


6 tke OE Secanen . $10.00 PORCELAIN 
INSULATORS 





This cutout box, with 
its necessary bosses, is 
another example of 
Universal craftsman- 
ship. Sturdily construc- 
ted, it has the physical 
strength to withstand 
unexpected strain and 
stress; and dielectric 
strength to resist arcing and high voltage. Universal porcelain 
insulators are unaffected by heat, cold, moisture, fumes, and 
will not corrode or carbonize. If you need these qualities in 
your product — submit your problem. 





Arc Welders. Con- 


* tains valuable 4 
welding informa- / 
tion you‘ll use 
daily. Write for it. 


ee THE UNIVERSAL cLay PRODUCTS CO. E 


ve of the Worlds Largest Builders of Arc Welders.” | 1545 EAST FIRST ST. « SANDUSKY, OHIO 
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DIFFERENT KINDS OF TRACING 


PEASE “22-16” 


Continuous Blueprinting 

and Processing Machine produces 
Blueprints at 20 feet per minute. 
Made in 42-inch and 54-inch sizes. 


USE PEASE 22-16" (above), or any other Pease Continuous Blue- 
printing and Processing Machine as the basic equipment for your 
PEASE “K" Wet Direct reproduction department . . . Add a Pease “K” Attachment (left) to 
Process Developing At- the printer for making wet direct process prints . . . and a Pease “700” 


tachment bolts securely Developer (left) for making dry direct process prints. 
to top of Printer and ap- 


plies developer to the Simple, that’s all there is to it. Your department is complete and 


exposed prints which are ; : . a 
ot aan dacaek te capable of handling volume production of 


a 1. BLUEPRINTS 4. BROWNLINE PRINTS 


White lines on Blue Brown lines on White 


2. BLUELINE PRINTS - WET DIRECT PROCESS PRINTS 
Blue lines on White Black lines on White 


3. BROWNPRINTS - DRY DIRECT’ PROCESS PRINTS 
White lines on Brown Red, Blue or Black on White 





And what’s more . . . the prints are easy to make, produced in volume, 
high in quality and low in cost. 

Send for descriptive literature and prices, no obligation, of course. 
PEASE “700” Dry Direct Process Devel- 
oping Unit is a table style, ammonia 
fume machine for developing the prints T H b ( F , 7 A S . ( 0 M “ A N Yy 
after exposure in the Printer. It is con- e e 

tinuous in operation and has two devel- 


oping speeds, 4 ft. and 8 ft. per minute. 2684 WEST IRVING PARK ROAD + CHICAGO 18, ILLINOIS 

















“Controlled” 
BRONZES... 


rh hee ee en ae 





_.. are “A-M-B” Bronzes 


and, by “controlled,” we mean that every step in the alloying, 
molding, pouring and cooling is under careful supervision. 
We have a well equipped Chemical and Physical Testing 
Laboratory under competent management, — this, combined 
with our 35 years continuous experience with non-ferrous 
metals and their applications, enables us to help you select 
the best metal for the service required . . . This consulting 
service “goes with” every job we cast, whether it be of 
Manganese Bronze, Phosphor Bronze, Gun Metal, Aluminum 
Bronze, Nickel, Copper, Brass, Monel, “Everdur,” — or our 
own special alloys such as “Hy-ten-sl,” “Resistac,” etc. 


At Left: Hy-ten-sl 
Bronze Discharge 
Nozzle for New 
York City Water 
Supply, 60” I. D., 


20,000 Ib. each. 





TRADE MARK 


a Y=T EN=S. —, 


TRADE-MARK 
CASTINGS ... FORGINGS...HOT ROLLED RODS 


Specifications Castings Specifications Rolled 
Army & Federal: Rods & Forgings: Army 
OQOB-726-B & Cs & Federal — QQ-B-721 
Navy—46B-29 B: Navy—46B_15d-B 


AMERICAN MANGANESE BRONZE 















COMPANY 

4705 Rhawn St. Holmesburg, Philadelphia 36, Penna. 

NEW YORK CITY e PITTSBURGH, PA. 
35 YEARS’ EXPERIENCE 











| Some parts being joined in EF brazing and soldering furnaces. Products ranging from 
small metal radio tubes up to large automotive and refrigerator units are joined neatly, 
securely and economically by this process. 


Aluminum, Brass, Steel 
and Other Assemblies 


Are Securely & Economically Joined in 
EF Soldering and Brazing Furnaces 


Products difficult or expensive to make in one piece can 
be made in several pieces and joined. Products requiring 
several stampings joined or requiring screw machine parts, 
forgings and stampings to complete the unit, can be 
ag and economically joined right in your production 
ine. 

Strong, leak-proof joints are made and the completed 
units are discharged from the furnace—clean and bright. 
Any number of joints in the same product or any number 
of pieces can be joined at one time. 


Investigate EF Furnaces for Joining YOUR Metal Parts 


Send for printed matter showing various types of EF brazing furnaces. 


| The Electric Furnace Co., Salem, Ohio 

















Wanted 
| ENGINEERS 


Radio 
* Electrical 

Electronic 
* Mechanical 
| * Factory Planning 
| Materials Handling 
Manufacturing Planning 
Work in connection with the manufac- 
ture of a wide variety of new and ad- 


vanced types of communications equip- 
| ment and special electronic products. 


Apply for write), giving 
full qualifications, to: 


R. L. D.,. EMPLOYMENT DEPT. 


Western Electric Co. 


100 CENTRAL AV. KEARNY, N. J. 
*Also: C. A. L. 














Applicants must comply with WMC regulations 

































| Locust St. Haverhill, Mass. 
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plastic-base PALADIN 
conquers 
10 hard-to-finish materials 


~ 
s 


For all-around serviceability on hard-to-finish materials you 
can’t beat Roxalin’s Paladin. You can apply it to cadmium, 
zinc, brass, steel, aluminum, polished chrome, copper, nickel, 
glass or phenolic plastics. You can dip, spray or roller coat— 
air dry or heat cure it. The roughest handling, the toughest 


service tests won't loosen Paladin’s bulldog grip. 


Inside or outdoors, Paladin can take it. Salt spray, hu- 
midity and solvent resistance are inherent in this plastic-base 
coating. Its super flexibility permits blanking, forming or ex- 


truding after finishing. 


Greater latitude can be given to your designers where it is desirable to 
use several types of metals in the same product. With Paladin it is no 
longer a problem to specify a satisfactory over-all finishing schedule. 
There is a job for versatile Paladin in your plant. Write to Department 806 


for technical specifications. 


ROXALIN 4x64. FINISHE 


R P OFRA FT B D 
ELIZABETH, F O NEW IJ ERS CY 





PIONEERS 


Propuct ENGINEERING June. 1945 


The key to Roxalin’s success in helping industry produce better looking, longer lasting products is the engineering skill with which it 
transfers the unique strength, beauty and chemical resistance inherent in the basic plastics to conveniently applied surface coatings. 


MUEET IE CA, 


IN PRODUCT FINISHES ENGINEERED FOR SPECIFIC PERFORMANCE 


STAINLESS STEEL 


ALUMI NUM 
~l 
pHENOLIC PLASTICS 


SS 


ss = 
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PLASTICIZED COTTON FABRIC # 


SHEET STOCK for INDUSTRY 


# CONTAINS NO LEATHER 











































Competitor To: 
Rubber, Felt, Leather, Linoleum, Terrazzo, etc 


In a Range of Thichnesses: 
3 iron (.063”), 5 iron (.110"), 7 iron (.141”), ete. 


For Abrasion Resistance: 


With stable fraction, mechanical strength, and flexibility or 
rigid forming. 





And Easy Working: 
Cuts, drills, nails, paints, varnishes, and cements like wood but 
wears like iron. 


In Such Applications As: 


Oil seals, polishing wheels, safety flooring, clutch facings, shoe 
soling, protective mpldings, etc 


With Resistance To: 
Heat, water, oil, weak alkalies, weak acids, mildew, etc. 


And In a Variety Of Finishes: 
Plain, sized, coated (oak or walnut), etc 


Acailable In: 


Sheets, squares, rectangles, doughnuts, etc 






WRITE FOR CATALOG 
2-12-45 











PEN-RAY 


the completely water-soluble 
bath carburizer 






Metallurgists and heat-treaters have come to depend 
upon Pen-Kay, the completely water-soluble, quick- 
acting bath carburizer. Composed of scientifically pro- 
portioned ingredients, it produces a high carbon case to 
any desired depth in the shortest possible time. 


PEN-KAY'S ADVANTAGES 


Chemically Balanced High Carbon Case © Be 
No Limit to Depth of Case Long Carburizing Life 

Greatest Possible Fluidity Absolute Uniformity ford 

Fast Uniform Quenching Clean to Use ight 

neeri 

Heatbath Corporation is the oldest manufacturer in lems 

the United States who specializes exclusively in Metal roug 


Treating Baths. They offer you their knowledge and prob 
experience in heat treating as your assurance of quality. by th 


9-PENN one 1 

Write for a free with SHENANG Jus 
catalog, today. e , all, s 
speci 

- litera 

; Oper 


@ Shenango-Penn bronze castings not only make better, longer lasting are tk 
bearings, bushings, etc.; they also reduce your production costs because welds 
they require less machining. The centrifugal process accumulates impuri- 
ties at the inside surface of the tube where they are quickly and easily 
removed with minimum machining and least waste of metal. Centrifugally 
i cast bronzes are denser, stronger and more uniform in grain structure. 
} < WRITE for Bulletin 143 containing 
alloy specifications, physical and chem- 
ical characteristics, and other data. 








beet 








SHENANGO-PENN 
MOLD COMPANY 
652 West 3rd Street 
Dover, Ohio 
S Executive Offices: 
Pittsburgh, Penna, 





_ Springfield 1, Massachusetts. 


IN CANADA: William J. Michaud Co., Ltd., Montreal 
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ALUMINUM 


STAMPING 





@ Behind this supercharger duct system 
for the Grumman “Hellcat” carrier-based 
fighter plane is a story of complex engi- 
neering, stamping and welding prob- 
lems. This message gives you just a 
rough idea of the complexity of those 
problems, and of how they were solved 
by the Metal Men of Manitowoc—“‘under 
one roof.” 

Just a few of the highlights ... first of 
all, sheet metal for this unit is rolled to 
specification in our own mills. Then, 
literally, hundreds of precision stamping 
operations are required. Required, too, 
are the skills of certified Army and Navy 
welders, for the interior surfaces must be 


super-smooth to promote the speedy in- 
duction of high pressure air into car- 
buretors. Scores of hand operations call 
for the talents of skilled metal craftsmen. 
Of particular interest are the beads—for 
flexible gasket fittings—rolled in with 
machines specially designed by us. Net 
result of all this painstaking precision is 
that all like units are perfectly inter- 
changeable—a vital necessity everywhere 
the Hellcats fly with the fleet! 

All users of stampings, rolled sections 
of aluminum and other metals will bene- 
fit from our war-proved “know how’’— 
in the peaceful days that are coming. 
This is a promise worth remembering! 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 
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Want to know more about the ve- 
riety of war production work we're 
doing—and how it may relate to 
your peacetime production prob- 
lems? Write for copy of photo- 
story. There is no obligation. 





TALIDE METAL...is a superior 
grade of Tungsten Carbide—de- 
veloped by us during the past 
fourteen years and manufac- 
tured today by our exclusive Hot 
Press Method. It has excep- 
tional density, strength and hard- 
ness and is ideal for application 
at wear points on tools, machin- 
ery and equipment. Our special 
process makes it possible to pro- 
duce Talide Metal wear strips 
in any length, die nibs and bush- 
ings with hole sizes up to 24", 
and tool tips with extra hard- 
ness and toughness. 

War plants all over the country 
are using super-hard Talide Metal 
to increase the output of all 
types of ordnance material proc- 
essed on lathes, grinders, draw 
benches, presses and other 
metal-working equipment. 
When peace comes, the extra 
advantages that Talide Metal 
offers of LONGER LIFE, BETTER 
FINISH, CLOSER TOLERANCE and 
MORE CONTINUOUS MACHINE OPER- 
ATION will make it possible to 
produce greater quantities of 
lower cost peace-time goods. 
Our experienced organization will 
gladly recommend where Talide 
Metal can profitably increase 
your production. Your inquiry will 
receive our prompt attention. 
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H TALIDE CARBIDE 


METAL CARBIDES CORPORATION 


YOUNGSTOWN 5, OHIO 


WEAR 
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METAL PARTS 








Let Waterbury make the small sheet metal parts needed in 
your manufacturing. We can supply from stock most standard 
eyelets, terminals, and ferrules. Also Special. Metal Parts to 
order and Custom Plastic Molding. Write for further in- 
formation or quotations. 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. L. WATERBURY, CONNECTICUT 








ANY SHAPE ~ ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder. . 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 


. Helpful, Informative 








CREATORS OF UNUSUAL INDUSTRIAL 


PAPERS 


Over 40° years experience 
in designing and building 
highly technical Industrial 
Papers to meet product 
and production require- 
ments. Let our research 
laboratories find the paper 
to fill your need. 
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MOTOR WITH 
MAGNETIC BRAKE 


COMPLETE 


Oi a taletial 7-16 Alimel em eli-teh 1-76) y 





n the design of mac 2s pet y 


ELECTRIC SPECIAL 


208 SOUTH ST. 


ENGINEERING SE 


TY CO. 


STAMFORD, CONN. 


INDUSTRIAL 
MARINE 
AIRCRAFT 


ELECTRONICS 


RVICE 


rement 








BUY 


FINISH THE JOB! 


WAR BONDS 





nor opaque. 








@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 


If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


TRACING CLOTH 
THAT DEFIES TIME 












IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 














PROFESSIONAL SERVICES 


Research Production 
4 
Design Management 
Development Sales Publications 






















ASSOCIATED ELECTRONICS 


CORPORATION CONSULTING 
8 BNGINEERS 
Complete Engineering Service for all Industries 
ommend RESE b MANAGEMENT 
DEVELOPMENT PRODUCTION 
DESIGN PUBLICATIONS 


132 Nassau Street, 
251 Kearney Street, 


New York, 7, N. Y. 
San Francisco, 8, Cal. 


. 
Francis and Cappelle 
CONSULTING ENGINEERS 
We offer engineering service on 
MECHANICAL DESIGNS 
PRODUCT DESIGNS 
EVELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 
1616 Transportation Building hicago 5 
Telephone HARrison 7747 









Lancaster, Allwine & Rommel 


PATENT &4 TRADE MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched- 
ule of Government and Attorney’s Fees, sent 
without obligation. Simply ask for ‘‘booklet and 


schedule.’’ 
Established 1915 
Suite 461, 815—15th St., N.W., Washington 5, D. C. 














Design Consulting Service 
ENGINEERS & PHYSICISTS 
Development & Design to Your Specifications 
MECHANICAL & TEST EQUIPMENT 
OPTICAL EQUIPMENT INSTRUMENTS 
STRESS ANALYSIS WELDMENTS 


P.O. Box 6205 Northwest Station 
Washington 15, D. C. 


PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN 
ELECTRICAL PRODUCT DESIGN 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communication. 
205 W. Wacker Dr. Chicago 6, Ill. 


H. G. MUELLER 


— Engineers. — 
PRODUCT DESIGN 

New Ideas and 
Developments in 

Mechanical Engineering 

30 YEARS’ EXPERIENCE 
With Leading Products 
649 Hilltop Road. 








Erie, Pa. 











READER MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified 
by the offering of these special services 


NATIONALLY. 














Industrial Management Company 
CONSULTING ENGINEERS 
Industrial Plant Design and Location—Process Con- 
trol—Material Handling Systems 
Shipping Terminal Design 
Organization and Control Systems 
Methods and Production Planning 
Product Simplification and Standardization 
Waste Reclamation 
Raymond Commerce Bldg., Newark 2, N. J. 

















SPENCE - RIGOLO 


DESIGNERS 
SPECIALIZING IN 
PRODUCT STYLING 


677 Fifth Ave. New York 22, N. Y. 
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@ SEARCHLIGHT SECTION @® 





POSITIONS VACANT 


MANUFACTURER of portable electric tools 

and machine tools has opening for man with 
thorough experience in designing and detailing 
small machines. Prefer man with technical 
education who has personality and general 
qualifications to advance in our organization. 
Send an outline of experience and education so 
we can give you more information. Porter- 
Cable Machine Company, Syracuse 8, New York 








DESIGN ENGINEERS and Draftsmen—A 

growing concern, manufacturing power 
shovels and cranes desires services of several 
men who can design and detail assemblies and 
parts for crawler and pneumatic tire mounted 
equipment. Permanent position for right men. 
State age, education, experience, references and 
enclose photo with first letter. P-960, Product 
Engineering, 520 N. Michigan Ave., Chicago 11 
Tl. 





DESIGN ENGINEER 


familiar with 


BOTTLE-HANDLING EQUIPMENT 


—Wanted by one of the largest, nationally-known manufacturers 
in the world of Milk and Beverage Bottle Washing Machines. 
Splendid post-war potential for the right man. Salary open. 


THE HEIL CO. 


ESTABLISHED IN 1901 


3000 W. Montana St. Milwaukee 1, Wisconsin 





EXPERIENCED MACHINE Designer and 

draftsman wanted by long established east- 
ern manufacturer of Resistance Welding ma- 
chines. No reconversion problems involved. For 
the right man this presents a real opportunity 
for a permanent position with excellent chance 
for advancement. Present employees are fully 
nformed of this advertisement. Write fully, 
with assurance of strict confidence. P-961, 
Product Engineering, 330 W. 42nd St., New 
York 18, N. Y. 





WANTED BY manufacturer of hydraulic 

presses and related equipment. An experi- 
enced Designing Draftsman for designing spe- 
cial hydraulic and mechanical machinery. Also 
an experienced Checker for checking engineer- 
ng department drawings. In reply, please send 
photograph, qualifications, and state salary 
desired. The Denison Engineering Company, 
1160 Dublin Rd., Columbus 16, Ohio 





PRODUCTION ENGINEER to supervise opera- 

tions and personnel in a mid-western plant 
employing 125 persons. P-962, Product Engi- 
neering, 520 N. Michigan Ave., Chicago 11, Ill 





WANTED—ENGINEER for application, main- 
tenance, and test work on instruments and 
ontrol apparatus in wood preserving industry 
Location—Kentucky. Considerable traveling 
required P-963, Product Engineering, 520 
Michigan Ave., Chicago 11, Ill 
DEVELOPMENT ENGINEER—Experienced in 
designing, detailing, and directing develop- 
ment of small mechanical temperature and 
pressure regulating devices. Our company is 
fifteen years old, fast growing and aggressive. 
Located in Middle West. Exceptional remuner- 
ation arrangement dependent on_ successful 
achievements. Write setting forth full particu- 
lars, places worked, projects, and prewar 
experience, photograph if available. Our em- 
ployees have been informed of this advertise- 
ment. Address P-968, Product Engineering, 520 
N. Michigan Ave., Chicago 11, Ill 


EMPLOYMENT SERVICE 


SALARIED POSITIONS This advertising 

service of 35 years’ recognized standing 
negotiates for high salaried supervisory tech 
nical and executive positions Procedure will 
be individualized to your personal require- 
ments and will not conflict with Manpower 
Commission's. Retaining fee protected by re- 
fund provision Identity covered and present 
position protected. Send for details. R. W 
Bixby, Inc., 268 Delward Bldg., Buffalo 2, N. Y 


POSITIONS WANTED 


GRADUATE ENGINEER 1935. 10 years experi 

ence test design and application motors and 
control. Now employed at $6000 per year. 
Desires position as assistant to chief engineer, 
location middle or far west. Prefer town of 
under 75000 population WMC release can be 
obtained. PW-952, Product Engineering, 330 W 
42nd St., New York 18, N. Y 














MACHINE DESIGNER, automatic machinery 

experience, grad. mech. eng., seeks respon 
sible position with post-war future as project 
eng., development eng., or assistant chief eng 
Location New York City or vicinity only PW 
964, Product Engineering, 330 W. 42nd St., New 
York 18, N. ¥ 


PRODUCT DESIGN Machine designer, age 4% 


with 25 years experience in designing special 
production machinery for various industries 
including bakelite molding desires position with 
manufacturing concern as engineer to increas* 
and improve production Fully capable of 
developing and designing labor saving machin 
ery and will take responsibility for the manu 
facturing of such equipment Location West or 
Middle West PW-969, Product Engineering, 
»20 N. Michigan Ave., Chicago 11, Ill 


REPRESENTATIVE AVAILABLE 


NOTICE MANUFACTURERS Manufacturers 

representative seeking lines for distribution 
Southwestern territories present and postwar 
connections. Write details RA-965, Product 
Engineering, 520 N. Michigan Ave., Chicago 
11, Ill 
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DRAFTSMEN WANTED 

S ALES for both centrifugal and reciprocating 
pump work. Permanent positions and de- 

sirable working conditions. Experience 

CORRESPONDENT in pump work preferred but all applicants 

will be considered. 
WARREN STEAM PUMP CO., INC. 
WANTED by nationally known ee 








metal products manufacturer SENIOR TOOL ENGINEERS 
Can you handle a good-sized daily CHIEF TOOL DESIGNER 


volume of inquiries from distributors, 


product prospects and users, and ap- oP UTURE. LARGE ENGINECAIG Cran - 
ply a good working knowledge of sales Give complete details in reply. 
promotion and technical industrial meth- P-942, Product Engineering 

ods in your letters? If you can, here’s 520 North Michigan Ave., Chicago 11, ID). 
a job in New York City with a salary 








and a future limited only by your 


ability and enterprise. Write in detail DESIGN ENGINEER WANTED 


about our ualifications: _ Design and development of Pump and Spray 
yv J q c ons: enclose Equipment for applying paints, mastic, sealers, 
photo. Interview arranged in New York insulating materials, etc. Must have practical 


City. design experience in paint spray equipment and 
have the ability to follow through to completion. 
Give complete information regarding age, train- 
ing, experience, draft status, and salary expected 
330 West 42nd St., New York 18, N. Y P-959, Product Engineering 
520 North Michigan Ave., Chicago 11, 1). 


P-967, Product Engineering 











SALES MANAGER’S The 
ASSISTANT Fischer & Thomas Co. 
agg Pe oc nla Product 


manufacturer Designers 


Excellent post-war future assured for a 


man who is (1) thoroughly experienced Creative Ideas for 

in sales operations in the industrial 

supply field; (2) able to handle sales Post-War Mfg. 
correspondence; (3) free to travel out ‘ 

of New York headquarters occasion- : 4815 Superior Ave., Cleveland 3, O. 





ally. Salary open—measured only by 


PPITTITITITIT LL 








experience and ability. Write in detail 
about qualifications. Enclose photo. Advertiser wishes to contact company who 
Interview arranged in New York, ex- can supply small single phase motors in 
penses paid, if necessar one-fiftieth horsepower range. Either hori- 
' Y- zontal, . general purpose, or vertical 
geared for window display turn-tables. 


INDUSTRIAL SERVICES LIMITED 
156 St. Viateur West, Montreal 


SW-958, Product Engineering 
330 West 42nd St., N. Y. 18, N. Y. 

















INVENTORS OR ENGINEERS Don't forget the 


u have a metal product, patented or patent 








pending, or an invention beyond the id st Mi 

= —— ye can furnish clear o—- and writ: BOX NU BER 

en description, write us fu about It. W ; ; i 
have an interest in commen.” Your rights will be When agg age the | classified advertise- 

scrupulously respected. —_ * this oe don’t Seaget m. 

put the box number on your envelope. It’s 

NATIONAL MACHINE PRODUCTS our only means of identifying the adver- 
154 West Slauson Ave., Los Angeles 3,Cal. tisement you are answering. 











MACHINE & TOOL ENGINEERS 
MACHINE & TOOL DESIGN © CONSULTING © OPERATIONS 





CONTRACT PRODUCTION MANUFACTURING 
PHONE - PERRY 5930 * PAWTUCKET, RHODE ISLAND 
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WANTED 


Production Engineer 


Fractional H. P. Electric Motors 


Should have specialty background in sin- 
gle phase motors, having devoted major 
effort to efficient mass production. Line 
will have limited size range. Engineer- 
ing design experience desirable for de- 
velopment of motors for tooling and pro- 
duction. Permanent connection with out- 
standing Southern California manufacturer 
entering household appliance field. Send 
detail of experience and personal qualifi- 
cations to A. W. A., Box 68, Station K, 
Los Angeles, California. 











WANTED 


TRANSMISSION DESIGNER 


EDUCATION: Graduate engineer or 
equivalent experience 

KNOWLEDGE: Design and engineering 
of various transmissions 

BY WHOM: New Division of 50 year 
old machine tool company 

MAKING WHAT: Transmissions, 
and Post-War 

LOCATION: Ohio Valley City 


P-957, Product Engineering 
520 N. Michigan Ave., 


now 


Chicago 11, Ill 


OPPORTUNITY 
for 
PATENT ENGINEERS 


We have openings for two qualified men to investigate patent 
Must be able to recognize inventions by examination 
of log books and drawings, and by discussion with engineers. 
must be able to write disclosures for the engineers in such form 
that the patent attorney can make a search and prepare the 
Also must have the personality and ability to work 


disclosures. 


application. 
with all engineers. 


Top salary and permanent position with unusually good working 
conditions in modern air-conditioned plant in a residential suburb of 


Baltimore, Maryland. 


W.M.C. regulations apply. 


Write to: Director of Engineering and Research 
Bendix Radio Division 
Bendix Aviation Corporation 
Baltimore 4, Maryland 


“Bendix Radio 


Also 




















PRODUCT ENGINEER 


We are looking for a product engineer 
to work in our development department, 
preferably with experience in electrical 
appliances or small motors. Position offers 
excellent opportunities. 

Company now engaged 100% in produc- 
tion of power driven turrets for Navy 
Bombers. 


We also have an opening for an experi- 
enced engineering draftsman in our de- 
velopment department. Excellent oppor- 
tunities for advancement. 


Reply to 


SAMSON UNITED CORPORATION 


. 1700 University Ave., Roch., 10, N. Y. 
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WANTED 


DESIGNING ENGINEER 


Preferably graduate engineer, who has 
had experience on design and develop- 
ment of general machinery. Excellent 
post-war opportunity with a well-estab- 
lished, aggressive manufacturer of gen- 
eral and special machinery, in smaller 
city with ideal living and working con- 
ditions. Give complete details in first 
letter as to your qualifications, educa- 
tion, experience, draft status and com- 
pensation expected. WMC rules apply. 


D. J. Murray Manufacturing Co. 


Wausau, Wisconsin 


WANTED 


INDUSTRIAL CONTROL 
ENGINEER 


We are interested in securing an elec- 
trical engineer to develop industrial 
control apparatus. 

Applicant should be familiar with com- 
petitive designs, and have working 
knowledge cf tests and working meth- 


ods. Underwriter’s requirements and 
NEMA standards for electric motor 
control. 


Excellent opportunity to qualify for a 
permanent supervisory position in Engi- 
neering Department of an expanding 
organization, well established in the 
automotive electrical and magnetic re- 
lay field. In applying give age and 
complete resume of experience. 


R-B-M MANUFACTURING CO. 
Division Essex Wire Corp. 
Logansport, Indiana 








WANTED 


DEVELOPMENT 
ENGINEER 


AND 


DRAFTSMEN 


For design and development work on 
special printing and paper converting 
machinery in large specialty printing 
plant. Must have design experience 
but not necessarily in this field. Per- 
manent positions with excellent post- 
war advancement opportunities avail- 
able. Location Central New York State. 
Please give detailed experience, age, 
and salary expected. Replies held con- 
fidential. 


P-966, Product Engineering 
330 West 42nd St., New York 18, N. Y 














WANTED 


Machine designer, draftsman, for perma- 
nent post-war positions. We have imme- 
diate openings in our development de- 
partment for designer, and draftsman 
desiring to become connected with a com- 
pany having assured post-war business 
in the manufacture of Dental equipment. 
For personal interview please write, giv- 
ing full details including salary expected. 
Located in central Ohio. 


P-959, Product Engineering 
520 North Michigan Ave., Chicago 11, III 











Wanted 


DEVELOPMENT ENGINEERS 


We are offering permanent positions to a few Mechanical and Electrical 
Engineers. This is an unusual opportunity for men who possess adequate 


educational background, originality and initiative to join a well estab- 


lished and growing organization engaged-in research and development 


relating to motion picture equipment, television, and marine instruments. 


Write full particulars relative to education and experience, so that we 


can arrange an interview for you. 


INTERNATIONAL PROJECTOR CORPORATION 


92 Gold Street 


New York 7, N. Y. 
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Make 10 types of prints 
instead of 1 


You can stretch one type of print only 
so far. 


But when you use Ozalid, you can 
match the type of print to the job to be 
done, with the desired material (paper, 
cloth, foil or film). You can use your 
printmaking equipment in all depart- 
ments—with different colors (black-line, 
blue-line, red-line, etc.) to identify the 
prints. 

Ozalid gives you this 10-to-1 advan- 
tage because it is unique. Only two steps 

exposure and dry development — pro- 
duce positive prints direct from tracings, 
office forms or other originals. 

Here are the ten types of prints you 
make in seconds with an Ozalid 
machine: 


can 


1. Black-line on white paper. 

2. Blue-line on white paper. 

3. Red-line on white paper. For shop 
and office reproductions of drawings, 
typed material, forms, etc. Different 
colors can be used for different depart- 
ments; to distinguish checked from 
unchecked prints, ete. 

4. Opaque cloth. For exceptionally 
durable prints for shop use, perma- 
nent file copies, ete. 

5. Transblack Intermediate. 

6. Sepia-line Intermediate. 


7. Transparent cloth. For “duplicate 
originals” to substitute in print pro- 
duction. Lines can be removed with 
Ozalid corrector fluid—saving invalu- 
able time in making design changes. 
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8. Transparent foil. For composite or 
“overlay” prints; for reclaiming old or 
worn originals; for extra-fast duplicate 
originals. 


9. Chartfilm. For lustrous, black-line 
prints on durable white plastic base. Oil- 
proof, waterproof. Cleans with damp rag 


OZALID 


—no protective covering needed. Ideal 
for instrument panels, identification 
cards, ete. 


10. Dryphoto. For almost instantaneous, 
high-quality reproductions of any photo- 
graphic subject: in black, sepia, or two- 
tone effect. 


For samples of Ozalid’s “10 
Types” and the whole story, 
write for free catalogue today. 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 


OW matches your 


with unequaled 


It’s only natural that more and more progressive 
manufacturers think at once in terms of mag- 
nesium whenever exceptional lightness becomes 
a product factor. Based on magnesium’s unique 
achievements in saving weight, power, cost, such 
thinking is responsible for a steadily increasing 
output of new magnesium product ideas. 


Converting those ideas into practical applications 
takes specialized engineering knowledge and skill 


engineering experience 


in addition, perhaps, to your own .. . the kind of 
technical ability that Dow has gained in 29 years 
of producing, alloying, and fabricating magnesium. 


With a trained staff of metallurgical consultants 
at your disposal, Dow stands ready now to share 
this wealth of knowledge with you. Whatever 
your new magnesium ideas may be, experienced 
hands are waiting to take hold of your problems. 
Simply contact the nearest Dow office. 


MAGNESIUM 





MAGNESIUM DIVISION, THE DOW CHEMICAL 
New York 


MOTION 


Boston « Philadelphia +» Washington «¢ Cleveland 


« Chicago 


COMPANY, MIDLAND, MICHIGAN 


Detroit 


St. Louis Houstor 
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